
























































VOL. L—No. 33. 


NEW YORK, AUGUST 18, 1883. 





{ $2 PER ANNUM, 
5 CENTS A COPY. 





Electric Railway Signals. 





It is not always by exhausting the vast wealth of re- 
sources at its command that electricity renders the most 
valuable service to the arts. On the contrary, it is often- 
times while performing functions of the simplest nature 
that it plays a part of the highest importance. Nothing 
demonstrates more plainly and more beautifully the ease 
with which electricity can thus lend itself to 
the attainment of useful results than its ap- 
plication to signaling purposes on railroads. The 
easy adaptation of electrical circuits to signal- 
ing devices affords to the railroad a most valuable 
factor of safety and precision of operation, for 
when electricity becomes the watchman or the 
flagman, it scans every symptom of danger with 
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Doepens The subject early attracted the attention| fore the public. We select it because we believe that to 
of electricians and inventors, and many inventions have | describe it will convey much new and valuable informa- 
resulted from their efforts and of those who followed them | tion to a large class of readers, and be very acceptable to 
|in the same path, Strange to say, however. while the fun-| many specially interested in this field. 

| damental principles involved are most simple, only afew! The function of a system of signals on railroads may be 
‘of the ideas and systems formulated aud invented pos-| defined as four-fold: First, the prevention of collisions by 
sessed any practical value, and it has been only within a} trains meeting; second, the prevention of collisions by 


‘few years that a satisfactory solution of the problem of! moving trains running into stationary trains; third, the 


prevention of accidents from damages and mis- 
haps to the railroad track ; and fourth, the pre- 
vention of accideuts from misplaced switches. 
Moreover, it is not enough that the mere pres- 
ence of danger should indicated by the 
signal; it is desirable that it should be to some 
extent located as well. For instance, if two 
approaching trains are ten miles apart on the 
same track, there is no immediate or serious 
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untiring vigilance. When its efforts are guided “ee 
by skillful methods and when its tasks are 


performed under well-adapted, properly-defined sys- 
tematic conditions, it becomes an intelligent agent, 


the powers of analysis of which the human mind itself 
cannot rival. It scouts every sign of thoughtlessness or 
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Fic. 1.—DIAGRAM OF CIRCUIT. danger of collision; but when they have ar- 
rived within less than a mile of each other, the danger has 
become imminent. <A signa] of danger produced while 
the trains are still several mil:s apart would only cause in- 
The signal should come to 


electric signaling on railways has been reached for the 
first time. 

Although the history of this application of electricity 
might prove interesting to a few, yet it possesses so little convenient and useless delay. 




























































































Fig. 2.—DIAGRAM OF SIMPLE BLOCK SYSTEM. 
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carelessness € which may be ascribed so many Wisastrous 


of caution,as if it itself realized the importance of its 
mission. In short, it attends to its duties at all times with 
that readiness and alertness which characterize the will- 
ing and devoted servant. 

The study of methods of signaling by electricity 
on railroads for the purpose of preventing collisions 
and accidents, was one of the first channels through 
which inventive effort was directed to the advance- 
ment of electrical science by industrial develop- 





' of value in the way of principle or suggestion, that we can 
calamities. It speeds unfailingly the message of advice or | well afford to dispense with it. The careful analysis of 














Fic. 3.—OVERLAPPING SYSTEM WITH TWO SIGNALS. 


at a shorter time than this, but one 


‘the engineer’s notice 
In other 


long enough to leave a good margin of safety. 
words, the system should, so to speak, possess the faculty 
of automatically discriminating between a remote and an 
immediate danger. 

This valuable requirement is fulfilled easily by dividing 
the railroad line into sections or blocks of a mile or less, 
each of which is electrically distinct from the others adja- 
cent, and connected with its own battery and signaling 
devices. A signal service of this description is called a 


the results obtained by the best practice of the present 
time will afford us all the information that we could hope 
to procure by a systematic inquiry into the systems which 
preceded those now in use. 

The electric railway signal system of the Union Switch and 
signal Company, of Pittsburgh, Pa., whose exhibit formed 
so interesting a feature of the Railway Exposition at Chi- 
gago, and of which we give an account below, seems to be 





at once the simplest and most complete of those now be-  ‘ block system,” The system of the Union Switch and 
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Signal Company is of the ‘‘ block” variety, as are in fact 
all of the signal systems in use on American railroads, 
There are two distinct generic kinds {of block systems, 
the open circuit and the closed circuit systems, or the wire 
and the rail systems. In the first of these there is a wire 
circuit which is closed when a train enters the block. The 
electro-magnet included in this circuit then works the 
semaphores of that section so as to indicate danger. When 
the train reaches the end of the section the circuit is again 
opened and the danger signal removed, This variety of 
block system is not well adapted to the requirements of 
safety, because it fails in a most important point, that is to 
say, it does not render the display of a safety signal 
when danger exists an impossibility. For instance, a 
car may become detached and remain in the middle of a 
section, and yet the wheels'of the locomotive arriving at 


itself it is at the “‘ danger” position. As long as the elec 
tro-magnet M is active however, it remains held at ‘‘safety.” 
This is a valuable feature, for since the normal condition 
of the signal is danger, any failure or interruption in the 
working of the system would bring out the danger signal. 
The battery B consists of a single gravity cell. This in- 
credibly weak current is found to be sufficient, because the 
rails, with their large area of section, form conductors of 
such low resistance, and such care is taken to diminish the 
resistance at the joints that the effect produced on the elec- 
tro-magnet is nearly the same as if it were connected 
directly tothe battery without any intervening conductors. 
The chief advantage of using such a weak battery is that 
the electromotive force issolow. With a high electro- 
motive force the presence of moisture in the ties, as after a 
rain-storm, would increase their conductivity sufficiently to 

















have time to stop before entering section A. An 
interesting and valuable result is the overlapping of sig- 
nals by means of which the next section, say B, is made to 
indicate danger at b, before the signal a has been restored 
to safety. This result is easily explained by the fact that 
the first pair of wheels of the train leaving A short-circuits 
B as soon as it touches this section, while the rest of the 
train is still on section A, and keeps it short-circuited until 
the last pair of wheels has left it. 

An evident improvement on this combination of signals 
is shown in Fig. 8. In this case there are two signals to 
each section the “‘primary” abc and theg‘’secondary” a’ b’c’, 
The secondary signal of each section (b’) is placed back 
within the section just passed (A) at a distance of 1,000 
feet or over from the beginning of the section controlling 
it (B). As shownin the diagram,both the primary and the 

























































































Fig. 


the end of section would operate the circuit opener, and 
the safety signal would be displayed. The same thing 
would happen if a train had to back into a section just 
passed over- the signal at the semaphore would indicate 
all clear, because in the wire system there is no circuit 
closing device at that end of the section. Another urgent 
objection to this kind of block system is, that it gives no 
warning of the destruction of the track or roadbed, as for 
instance, in the event of a washout, which is not an unfre- 
quent occurrence on some roads. 

The rail or closed circuit system is that which is adopted 
by the Union Switch and Signal Company. The rails are 
made a part of the circuit, no other conductors being used 
except to make the connections {to the battery and to 
the signaling apparatus. Thefish-joints ordinarily make 
electrical connection between adjacent rails, but this con- 
nection cannot be relied upon ; sometimes the splice will 
be loose, and often the dry-rust and dust between the 






































4.—BLOcK SYSTEM WITH OVERLAPPING OF ADJACENT SECTIONS. 


permit the partial passage of current from one side of the 
track to the other, and if all the ties, or even the ground, 
were wet, then the elecfro-magnet would be literally short- 
circuited. The electromotive force of one gravity cell is 
not sufficient, however, to cause the current to be diverted 
in this way to any appreciable extent, aud the result is 
that the electro-magnet always receives its proper share of 
current, even during the heaviest rain or snow storms. This 
result is most important, for if the electro-magnet did not 
receive its proper amount of current, its armature would be 
retracted and the local circuit would be opened, thus caus- 
ing the electro-magnet M also to weaken, the effect of 
which would be that the signal would be released and 
return to the danger position, thus giving a false alarm. 
It is by short-circuiting the battery at the rails that the 
signal is operated. When a train enters upon the section 
from either end, or from a siding, the wheels and axles 
instantly short-circuit the current, because they are better 
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secondary signals are operated simultaneously by the same 
relay magnet. 

The operation is exactly the same as in Fig. 8, but the 
overlapping of signals is more perfect. A great advantage 
is that the secondary signal of a section, say b, may be set 
at a slight distance abead in the section so that it will op- 
erate before the train passes it, thus enabling the engi- 
neer not only tosee if the section is clear, but to see if the 
| signal changes as his engine enters on this section (B). 

The overlapping of signals is carried still further in some 
cases. Figure 4 shows a more perfect arrangement of the 
| sections, intended specially for this object. The arrange- 
| ment and relations of the circuits are such that the signal 
| of any sectioa just passed over by a train is held to ‘ dan- 
| ger’ until the train has proceeded 1,000 feet or more in the 
|next section, so that there cannot possibly be less than 

1,000 feet between this train and any train following it. 
| Each block is composed of two sections, the first being 
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Fig. 5.—OVERLAPPING SYSTEM APPLIED TO SINGLE TRACK ROAD. 


rails and splice-bar will interfere with a continuous cir- {conductors than the small wire of the magnet. 


cuit. To make the circuit entirely reliable, therefore, 
the adjacent rails are connected at the rail joints by a 
wire, as shown in Fig. 7. The ends of this wire are 
wrapped around the heads of stout rivets and soldered 
thereto; holes are then drilled in the flanges of the adja- 
cent rails, and the rivets are firmly driven into the holes, 
thus making an entirely reliable electrical connection from 
rail to rail. At the end of a section the rails are insulated 
from each other, and of course the wire connection is 
omitted. 

Fig. 1 is a diagram of a “ block,” from which an idea of 
the principle of operation of the system will be readily 
obtained. T'isa section of railroad track, of the desired 
length, usually about a mile, insulated at each end from 
the adjacent sections. It will be seen that the rails serve 
as conductors between the battery B placed at one end of 
the block and an electro-magnet at the other end, the arm- 
ature ‘of which, when attracted, closes a local circuit, 
thus causing the electro-magnet M to hold the signal at 





‘safety.” The signal is so constructed that when left to 








The 
electro-magnet is instantly demagnetized, the local circuit 
M is opened, and the signal is released and assumes the 
danger position, thus warning all trains which may be 
coming on the adjacent sections that this section is 
covered. The signal continues to indicate danger 
as long as the train,a car, or even a pair of wheels, 
is on this section. It will be understood also that if a rail 
should be torn up ora rail be broken the circuit would be 
opened and the danger signal would be displayed. Any 
other cause of interruption of the current would also cause 
the display of the danger signal. 

Fig. 2 represents a double track divided into blocks or 
sections A’, A, B, C, D, the arrow indicating the direc- 
tion in which the trains travel. The operation of this sys- 
tem will be readily understood from the previous details. 
As long as atrain remains on each section, A, for instance, 
itssignala is turned to danger. The signals are placed 
1,500 feet more or less within the preceding sec- 
tion (A’), so that if the danger signal were dis- 
played at a, a train coming on section A’ would 





1,000 feet long. Each section of a block has separate cir- 
cuit and a separate battery. The local battery at the sema- 
phore divides its current into two branches, one of which 
includes the signal and the other the magnet which controls 
the circuit of the second portion of the previous section. 
These two circuits are controlled by the relay magnets of 
the large and of the small portion of the block. Suppose 
a train to be on the large portion of section A and ap- 
proaching section B. As long as the train is on section A 
the battery of that circuit is short-circuited, the relay- 
magnet falls back and the semaphore a continues to indi- 
cate danger. Now the train enters B. The magnet of the 
short section is short-circuited, and consequently its arma- 
ture is thrown back, the local circuit which it controls is 
opened and the magnet at the end of section A releases 
its armature and opens the circuit on that section (A). In 
this condition the last wheels of the train can 
leave section A, and still the signal a will remain at danger 

It continues to remain at danger until the train has passed: 
over the short portion of section B, The moment this hap- 





pens the magnet of this short section becomes active again 
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closes its local circuit, and works the magnet which closes 
the circuit on the second portion of section a, thus bringing 
back the signal a to safety again. The same process will 
repeat itself as the train passes the succeeding sections C, 
etc., on the road. 

The overlapping block system is also applicable to single 
track roads. In this case the arrangement of circuits is 
such that the overlapping takes place in either direction, 
the signals for trains in one direction being on one side 
and those for trains going in a contrary direction being on 
the other side. The combination of the circuits for at- 
taining the perfect and independent working of 
signals to trains going in contrary directions on one 
track is shown in Fig. 5. It is one of the most ingenious 
of arrangements, though it is comparatively simple, and 
will be readily understood. If atrain be entering on sec- 
tion A from section A’, the moment the wheels touch the 
rails of section A, the signals a and a, at the ends of the 
section and on opposite sides of the track, turn to danger, 
and also the secondary a’ and a’, which are respectively a 
whole section back and front of section A, and are also on 
opposite sides of the track. Thus the train is not only pro- 
tected while fully within a section, but also while entering 
and leaving, as no other train can be nearer than the 
length of a section. Should a train be traveling in the | 
opposite direction, for instance, from section C’ to section | 
B, the signals will turn in the same order, 7. e., b and b at | 
the ends and opposite sides of section B, and b and Db’ of | 
sections C and A. 

The Union Switch and Signal Company has added | 
several accessory features of great importance to its) 
block system. Among these are the connections at 
swicches, which are fixed so that when a train enters a 
section while the track is clear, it is rendered impossible 
to throw any switch in front of the train (Fig. 6). The 
bridle rods at the switch are insulated so as to prevent | 
short circuiting, and connections are made to a commu- 
tator, as shown by the dotted lines. When the switch 
stands as in Fig. 6, the long strip of the commutator | 
is connected with the upper short strip, the circuit 








nals,for the reason that aftera ‘‘clear” signal has been given 
and a train has passed it, it is impossible for the operator 
to move any lever until the train has passed beyond the 
danger point, thus rendering mistakes by the operator 
absolutely impossible. To accomplish this, an electric cir- 
cuit is established through the rails or track instruments 
used, and the wires carried to an electro-magnet which is 
preferably attached to the spring catch-rod or spindle of 
the switch lever to be locked, but the locking may be done 
at any convenient point of the connections from the lever 
toswitch signal or switch locking bolt. By means of a spring 
the armature of the magnet is made to lock the catch-rod in 
position when the current is interrupted, but when the 
circuit is completed the magnet draws the armature away 
and leaves the catch-rod and its lever free to be moved. 
The mode of operation is this: As long as there is no train 
on the insulated portion of the track the circuit is unbroken 
and the magnet draws the armature away from the catch- 
rod, leaving the signalman at liberty to set the switch and 
signals foracomingtrain. Assoon as the train has passed 
the insulated point, the current is short-circuited and the 
armature released, and by action of the spring is drawn 


| into a slot of the catch-rod, thereby locking it and its lever 


in place, and it isimpossible to move the lever until the 
train has passed entirely off the insulated section; the cir- 
cuit thereby being restored, the armature is drawn away 
from the catch-rod and the lever may again be moved. 
We have not space enough to dwell at length on other 
applications of electricity inrailway signaling, as alarms at 
crossings, station approacbes and signal repeaters, which, 
though of minor importance, would greatly interest the 
reader. We have said enough, however, to give a concep- 


'tion of the valuable services which it is rendering that 


gigantic institution, the railroad. Electric signals are, in- 
deed, among the most useful of railway appliances. 
++ > ooo _ 
The New England Telephone Consolidation. 


The stockholders of the Boston & Northern Telephone 
Company, at a special meeting at Lowell, Aug. 10, de- 



































the Suburban, with $490,000 capital and 1,400 subscribers; 
the Granite State, with $132,500 capital and 450 subscribers: 
miscellaneous, $70,000; the Southern Massachusetts, with 
$711,000 capital and 1,700 subscribers; the Providence, 
with $800,000 capital and 2,500 subscribers; the Southern 
New England, Connecticut & Inter-State, with $1,679,500 
capital and 5,000 subscribers; the American Bell Company, 
with $8,000,000 capital, and the Boston, with 2,200 sub- 
scribers. There is in the treasury $800,000 unissued stock 
and $200,000 cash, making a grand total of $16,000,000, 
with 23,150 subscribers. Of the subscribers, Lowell com 
panies contribute 11,750, the Southern New England com- 
panies 9,200, and the American Bell Company, of Boston, 
2,200. This consolidation may be regarded as significant 


of early movements in the same direction. 
a pee ere 


Trial of a New Eleetrical Launch, 





The latest issue of the London Field received in this coun- 
try contains the subjoined account of the successful trial of 
a steam launch constructed to be shown atthe Vienna 
Electric Exhibition, 

A launch propelled by electricity was shown on the 
Thames on several occasions last year and attracted a good 
deal of attention. It was propelled by a screw driven by 
a Siemens motor and Sellon-Volckmar accumulators. To 
a certain extent the experiment was successful. Recently 
Messrs. Yarrow & Co. of the Isle of Dogs took the matter 
up, and working with the Electrical Power and Storage 
Company, a very handsome launch has _ been fitted up, in- 
tended for the Vienna Exhibition, with which many ex- 
periments have been made. On Tuesday this little boat 
made a run from Temple Pier to Greenwich in thirty-seven 
minutes, with a moderate tide. Some delay was moreover 
caused by the propeller fouling a basket—-an event well 
known to every ove who has had any experience with 
steam launches on the Thames. The distance is six 
miles, so that, making allowance for the tide,it may ve said 
that a speed of over seven miles an hour was attained, 
and full power was not employed save for a portion of the 











Fic. 7.—ELECTRICAL CONNECTIONS BETWEEN RaAILs. 
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England telephone companies. The stockholders of the | time. On the measured mile an average speed of over 


of signal a is completed and the signal is at|clared in favor of the proposed consolidation of the New 
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Fia. 6.—ELEcTRIC LOCKING OF SWITCH. 

‘‘safety.” When the switch is moved to the side track 
the lower short strip of the commutator: is connec 


ted with the long strip and the signal a is at danger. 
Several switches may thus be connected in like 
manner, and their condition will be reported by the signal; 
though when the latter is not conveniently located it is 
better to use special switch signals. As a precaution 
against the turning of the switch through ignorance or 
mischief, the lock is so constructed and connected with 
the circuits that it cannot be unlocked except by means of 
its proper key, which is in the hands of the trainman. In 
certain cases signals are so electrically locked with switches 
that the switch lever cannot be moved until after the sig- 
nal is turned to ‘‘danger,” and conversely the signal can- 
not be put to safety only by locking the switch in its place. 

The locking of drawbridges is another of the highly im- 
portant results which the combination just described is 
capable of effecting. The locking bolts are connected 
with the signals, which turn to safety when the bridge is 
locked and to danger when it is unlocked. When once the 
train enters on the bridge section while the signal is at 
safety, the lock of the draw cannot be tampered with, be- 
cause it is locked by electrical means until the train has 
passed. Perhaps the most valuable application of this idea 
is its use with the interlocking switch system of the 


Union Switch and Signal Company at large railroad 
stations, freight-yards, etc., where all the switches 
are controlled and manipulated from a _ distance 


by means of levers all conveniently disposed in a ‘‘ switch 
tower,” from which the operator can command a view of 
the whole ground. In some cases the levers are directly 
connected by rods and arms to the switches; in other 
cases the levers serve only to direct the action of hydraulic 
or pneumatic pressure which is used to move the switches 
and their signals. The levers are connected to the 
switches and signals and with themselves in combinations, 
or ‘‘ interlocked” in such a manner that it is impossible to 
set conflicting signals for approaching trains. However, 
it might be possible for an operator to change a distant sig. 
nal as soon as the engine has passed it, and then to reverse 
the ‘“‘ home” signal and move the switch in front of the 
train—an error which has actually caused serious accidents, 





The automatic electric locking of the levers by the pres- 
ence of a train upon the rails, is, accordingly, one of the 
most important features of interlocking switches and sig 


Bay State, Southern Massachusetts and of the Suburban | eight miles an hour has been obtained. 
Telephone companies also took similar action; followed,| The boat is forty feet long and of good beam. She had 


on the 14th inst., by those of the Southern New England 
Company. 
panies mentioned below as included in the scheme, had 
declared in favor of consolidation, excepting those of the 


| twenty-one persons on board, including the steersman and 
By the 16th the stockholders of all the com- 'a man to look after the machinery, if such it may be called. 
| The boat is completely unencumbered from end to end, no 
|trace of the propelling mechanism being visible. 


This 


Providence Telephone Company, which was to be put in | consists of eighty cells of Sellon-Volckmar accumulators 


at $800,000. This company, it is said, will not come into 


of which fourteen are disposed under the seat, seven at 


the arrangement, and it is probable that the stock in the | each side, and the remainder in tho bottom of the boat, 


new consolidated company to the amount named, which | under the floor. 
was to have been allotted tothe Providence company, will | dynamo commutated as a motor. 


now be retained in the treasury. It is not stated on what 
grounds the Providence people refuse their assent, but 
those who should be well informed say that it is only a 
question of time when the Rhode Islanders will come in. 
The Lowell Telephone Syndicate has issued the follow- 


ing summary of the consolidation agreement, which 
differs materially from that previously published : 


The American Bell Company to have $8,000,000 of the 
stock and 50 per cent. of any increase that may be made 
hereafter. They to waive dividends for three years for a 
sum not exceeding $60,000 the first year, $120,000 the sec- 
ond, and $180,000 the third, providing said sums are 
earned over the 6 per cent. dividend which is to to paid to 
the stock representing the property. One million dollars 
of the Bell stock will draw regular dividends the fourth 
year and $1,000,000 each succeeding year until all the stock 
comes in in eleven years. They will also have surplus 
earnings above 6 per cent. after the third year not exceed- 
ing $180,000 until the ninth year. On the ninth year they 
will have surplus earnings not exceeding $120,000 and the 
tenth year surplus earnings not exceeding $60,000. For this 
the American Bell Company gives the new company per- 
petual license for all patents they now hold or may here- 
after acquire. The earnings of the New Consolidated 
Company will exceed 7 per cent. on dividend-drawing 
capital to-day, and a quarterly dividend of 14 per cent. 
will be paid, commencing October, 1883, for the three 
months dating from July 1. 

The companies included, with the amounts of capital and 
subscribers, are as follows: The National Bell, of Maine, 
with $1,350,000 capital and 4,000 subscribers; the Boston 
& Northern, with $1,050,000 capital and 3,200 subscribers; 
the Bay State, with $728,000 capital an’! 2,700 subscribers; 





The screw is turned by an A. Siemens 
No gearing is used, 
the spindle of the armature being coupled direct on the end 
of the screw shaft. The thrust block is just aft of the dyna- 
mo, which is placed under the floor in the stern sheet. It 
lies flat, and occupies very little space. There are four 
brushes, two for going ahead, two for going astern, and 
two small lines going toa becket beside the steersman 
enable him at a moment’s notice, by pulling one or 
the other to go ahead or astern; a cylindrical switch beside 
him enables him to stop or go on at pleasure. This switch 
is graduated so that thecurrent from forty, sixty or eighty 
cells can be used at pleasure. The weight of the whole-- 
batteries and dynamo—is about two tons, or as nearly as 
possible that of engine, boiler with water, and coal for a 
steam engine competent to propel her at the same speed. 

This pretty launch is the very perfection of a pleasure 
boat; no heat, no smoke, no dust, no steam, no smell of oil, 
no splashing of pumps. There is no noise of any kind to 
be heard save the bubbling of the water from the propeller 
and the faint hiss caused by the commutator rubbing 
against the brushes. There is no smell, and no ‘“‘blacks;” 
and the boat will run for six hours continuously, or about 
forty-five miles. 

It has long been known that the screw is an extremely 
wasteful propeller. It may yet be that further investiga- 
tions will show that the screw is not so much to blame as the 
combination of screw and engines. At any rate the sys- 
tem of electrical propulsion opens up a new field of inquiry, 


|because it renders possible the use of screws of extremely 


fine pitch revolving at a great speed. The dynamo in Mr. 
Yarrow’s boat makes about 680 revolutions per minute. 
The propeller is of steel, two bladed, nineteen inch diameter 
and thirteen inch pitch. There is absolutely no vibration, 





and little disturbance of the water in the wake of the boat 
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THE GRAMME PATENT SUIT. 





The final hearing of the suit in equity for infringement 
of the Gramme patent, which took place on the 9th inst., 
at Newport, R. I., and which was reported in our last 
issue, has created a ripple of sensation and of excitement 
in the electrica) community which is scarcely less inter- 
esting than that by which the recent decision in the tele- 
phone interference case was attended. 

This sudden manifestation of vitality in a case that has 
been pending in the courts for over two years and which 
was supposed by many to have died of inanition, is a kind 
of surprise to electrical men generally. It looms up above 
the horizon of the electric light world as a meteor of 
doubtful omen to all electrical inventors not under the 
protecting wing of the Gramme Electrical Company, to the 
capitalists who havo been aiding thoir otforte, and, in short, 
to all the electric light enterprises not affiliated to the orig- 
inal seven companies constituting the Gramme combination, 
The final arguments have been made, and in due time 
the decision of the learned judge will be forthcoming. 
While the decision is pending, however, the anxiety in 
certain quarters will necessarily be intense, and many of 
the small concerns now struggling into existence will 
seriously consider the question whether it is ‘‘ to be or not 
to be” with them, If the decision isin favor of the Gramme 
Company, the situation will become interesting in the 
extreme. It is claimed by the Gramme Company that 
every practical dynamo-electric machine in operation in 
this country infringes more or less the Gramme patent. 
Hence, in the event of a decision in its favor, we may ex- 
pect a series of injunctions to be sown broadcast upon 


’ 


the ‘‘un-orthodox” electric light companies. Itis true 
that the Gramme patent will expire by limitation in about 
two years, buteven in that short time much can be done 
to the detriment of the lesser interests. The Gramme Com- 
bination constitutes what might be called a collective 
monopoly, and we feel assured that it will not lose any 
time in profiting by the example of the other electrical 
monopolies, the Western Union and the Bell companies, 
Its remote object is always the monopoly of the whole 
field in favor of its constituents, and it cannot be expected 
that it will lose any opportunities to throw obstacles in the 
way of all competitors. 

The case is of special interest to electricians and students 


from the fact that it bears on a warm controversy which 





has been waging within the last few years, about the pri- 
ority of invention of the very subject of contention itself, 
namely the dynamo-electric machine which forms the 
type of all our present forms. In the year 1864 an Italian 
scientific periodical, Ii Cimento, published a detailed and 
illustrated account of an ‘electro-magnetic machine,” 
invented by one Doctor Antonio Pacinotti, professor of phys- 
ics at the University of Pisa, which machine is constructed 
on the same general principle, and contains the same 
essential elements as the Gramme machine. 

It is claimed by many that this machine practically an- 
ticipates the Gramme machine, and this is in fact one of 
the arguments of the defendants. The Gramme company, 
however, adduces a whole mass of evidence on the ques- 
tion in its endeavor to prove that the machine of Paci- 
notti 4s invented and as originally described, could not 
perform the function of a dynamo-electric machine sat- 
isfactorily. Models of this machine constructed exactly 
in accordance with the original description published in 
Il Cimento, and also of the original machine made by 
Gramme, were produced and operated in court by the 
Gramme company. The brief of the Gramme company 
advanced as many as eight reasons why the original 
Pacinotti machine could not work as a practical dynamo. 


It will no doubt be highly interesting to re- 


view the evidence on both sides, when 
the decision is promulgated and the _ evidence 
presented is made accessible and we _ shali_ en- 


deavor to return to this controversy at a convenient op- 
portunity, if only as a matter of general interest. The 
Arnoux and Hochhausen Electric Company, the defend- 
ant, did not rely altogether on the Pacinotti machine in 
their endeavors to prove the nullity of the Gramme patent. 
They contend further that this patent was void ab initio 
in consequence of not stating on its face the existence of 
the Austrian patent on the same machine. This introduces 
a technical point of law. The Revised Statutes of the 
United States, Clause 4887, state that a United States pat- 
ent granted for a device after patents have been obtained 
in foreign countries shall expire when the foreign patent 
having the shortest term expires. The American Gramme 
patent, however, makes no allusion to the existence of the 
Austrian patent in enumerating those granted in foreign 
countries. It is further claimed that the Austrian patent 
has expired, and that the American patent is, ipso facto, 
void. But the question involves certain points of legal 
formalities and of the precedents of Austrian legal de- 
cisions, cn which the judge will have to decide. 

In a case where so many experts disagree, it will doubt- 
less prove difficult even for a judge to decide, and the de- 


cision will not probably be reached before a month. 
sor oor __-——__—-- 


A Second Bunker Hill. 





The strike has been the leading subject of domestic news 
during almost a month. Remarkable persistency has been 
shown on both sides, and the auxiliaries of both parties have 
maintained their share in the great conflict with equal 
perseverance. The Brotherhood have excellent reason to 
regard with grateful appreciation the readiness with which 
their cause was taken up by the strongest newspapers in the 
vountry, and the unfailing ability and steadfastness of 
these journals in advocating their cause. We feel fraternal 
pride in making these observations. Sneers at the alleged 
mercenariness of the press are frequent, but they are re- 
buked by the attitude which the best newspapers in all 
parts of the country have assumed with reference to the 
fight for the means of decent support which the operators 
have made against over-grown and greedy monopoly. The 
press has nobly championed the weak and not the strong ; 
it has disdained the possible chance of ‘ making a good 
thing” by taking the opposite side, and again throughout 
an honorable history vindicates the claim made for men 
of letters generally, that, as a rule, their sympathies are 
broad and generous. As a matter of course some prints, 
either owned or subsidized by monopolists, have done their 
utmost to damage the cause of the operators, while others, 
which one would think should fairly and fearlessly discuss 
the matter, have remained quietly ‘‘on the fence” ever 
since the strike began. The action of these papers has had 
most amusingly small results. This appears in the approx- 
imate unanimity of the public in approving the course 
taken by ‘‘the boys.” The common sense of the people 
cannot but side with right against might; with need 
against extravagance and luxury; with a policy which, as 
expressed in the strike of the 19th ult., was assumed intel- 
ligently and thoughtfully and after a proper consideration 
of employers’ rights, and has been maintained in an orderly, 
good-natured and courageous manner. Whatever may be 
the issue of the fight now in progress, even if wealth 
should score one more victory over poverty and necessity, 
the defeated party will have fought another Bunker Hill, 
a glory and an inspiration to a cause which, in the long 





run, cannot fail to triumph. This American atmosphere 
of ours is unfavorable to the assumption of life’s good 
things by the few to the exclusion of the many; the 
public voice everywhere is raised against the lying pre- 
tense that the Western Union Company cannot afford to 
pay its operators sufficiently well to give them an ex- 
istence at least tolerable to these able and intelligent 
citizens and their families. Asa matter of fact the issue 
is past the stage of argument; the cause of the operators 
shines forth in demonstration obvious to every capacity. 
és ccc pep menidcinesinns 
Opening of the Vienna Electrical Exhibition. 


On Thursday, August 16, the electrical exhibition at 
Vienna was opened by the Crown Prince Rudolph. Many 
thousands of persons were present, notwithstanding un- 
favorable weather. Asa result of excellent management 
by the exhibition committee, many nations are interested 
in its success. The rapid increase of electrical appliances 
has, so far, given increased importance to every succeed- 
ing exhibition of them, and that of Viennais said to be 
very superior in its scope and value to any preceding it. 

According to a correspondent of the London Daily 
News, it is reached by means of an electric railway, which 
takes visitors from the Praterstern, at the end of the town, 
to the north gate of the rotunda in less than five minutes. 
The motive power is provided in the large machine de- 
partment which encompasses the courtyards where the 
steam boilers, representing in all 1,200 horse-power, have 
been placed. The rotunda is devoted exclusively 
to the practical application of electricity, and _ is, 
therefore, to the public at large the most interest- 
ing part of the entire exhibition. The machinery 
department, besides showing how electricity is produced 
and applied, gives the expert a chance of judging for him~ 
self. The large gate of the rotunda will be lighted with 
incandescent lamps, and a dozen large arc lights on ele- 
vated masts will surround it. The engineers who have 
arranged the exhibition found it very difficult to light the 
rotunda in a manner to give the public an adequate idea 
of the value of electricity as an illuminating power. The 
diameter of the rotunda (built in 1872 by Scott Russell) 
measures 130 métres, its greatest height 66 métres. It was, 
therefore, impossible to illuminate the entire building 
with incandescent lamps. Along the gallery which runs 
round the so-called lantern, about 24 métres from the 
ground, is placed a garland formed of 112 are lights. At 
double the height are placed 28 very powerful arc lamps; 
and in the centre of the lantern, at the height of 60 métres 
from the ground, shines a light of 20,000-candle power. 
All this light proved insufficient to illuminate the colossal 
hall. Fifty-six more large arc lamps were therefore placed 
within the arches, resting on pillars, and forming the large 
circular gallery. In the centre 36 more arc lights were 
placed, so that the total amount of light within the rotunda 
is 250,000-candle power. 

The machinery department 
lighted as brilliantly as the rotunda. The theatre forms a 
conspicuous feature in the Electric Exhibition. It is 340 
feet long, and 48 feet wide, and is entirely illuminated by 
incandescent lamps, provided by the firm of Ganz & Co., 
Budapest. Of the 1,200 Swan lamps, 15 are placed in the 
entrance hall, 90 in the several ante-rooms, 184 in the body 
of the theatre, 30 in the orchestra, and 90 in the dressing- 
rooms at the back of the stage. There are 1,260 small 
lamps besides for lighting the stage, and these can be 
changed to any color at the turning of a handle. The en- 
gine and dynamo-room are in the machine hall, 350 yards 
distant, the conductors being laid underground, Ex- 
periments are also being made to light the theatre with 
arc lamps, which would be much less expensive. The pub- 
lic can judge for itself of the merits and defects of both 
systems. While the centre of the rotunda is filled with 
allappliances of telegraphs, etc., that part of the gallery 
which is not reserved for the theatre contains a number 
of ‘‘ interiors,” showing the application of the electric light 


and the courtyards are 


to private houses. Every kind of apartment is 
shown, from the rich man’s luxuriantly furnished 
salon to the poor man’s simple kitchen, and 


everywhere the electric light serves its purpose. From 
the private apartments we pass on to an art gallery, where 
the effect of the electric light on pictures can be judged. 
Beyond that is a reading-room, where the public can con- 
sult the entire literature of electricity, and last of all are 
the rooms for telephonic music. The committee found 
great difficulty in deciding which locality was best suited 
to this part of the exhibition, the accumulation of electric 
conductors being so great in the rotunda that the telephone 
was likely to suffer from their influence. For the same 
reason these rooms could be but sparingly lighted. An 
arrangement has been made with the directors of the 
opera: house, according to which the visitors of the Electric 
Exhibition will be able to hear the music and singing 
going on in the opera without moving one step out of the 
rotunda. 

The total number of exhibitors is 600, representing 18 
nations in all. There are 52 great boilers, the number 
of motors is 65, and there are 150 dynamo-electric ma- 
chines. ,The total steam power represents 1,450 horse- 
power, from a machine of half-horse power toa giant 
motor of 240 horse-power. The exhibition comprises 15 
different kinds of accumulators, including the very latest 
inventions in this branch of electricity, 
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The Postal Telegraph Company. carries one of the brass springs or brushes which serve to 
pi gs me age h convey the current to the armature by pressing on the 
This company was strengthened on the 15th inst. by the | The other brush, touching on the opposite 


; ebha 2 f Cali | commutator. 
accession of Mr. John W. Mackey, the millionnaire of Cali- | aidld Gt the codiniithetor, te held ta glace by sqpeciel sere 
| device attached to the metallic cap. The armature is of 


fornia, to its directorate. Mr. Mackey took the place of | 
Joel B. Erhardt as director, but declined to succeed that | the well-known Siemens H pattern, such as is at present 
gentleman in the presidency. Twenty-one thousand shares t eed 4 Wldiiiiiie GK waisted. ‘Tha actmaiuee and dhe 
of uaguenl ainia hewn bene leened, of mich 6 syndicate | §.14-magnet are connected in series, as may be readily 
headed by Mr. Mackey, owns twelve thousand, giving it | seen from the Sgure. The current, entering ri pan O 
the control. The announcement is made that the stock 
will be placed in trust with Mr. Mackey for three years, 
during which time no member of the syndicate will be 
able to dispose of his portion, and the amount will remain 
intact. It is claimed for the Pustal Telegraph Company 
that its system will prove to be cheaper and better than 
any existing one. Its business will be pushed ener-| 
getically, a million dollars having been added to the 
capital within a few days past, and money being promised 
by the syndicate to any amount which may be necessary | 
in order to the rapid development of connections. Low 
rates are being charged for the transmission of messages, 
namely, twenty words for twenty-five cents, irrespective | 
of distance ; and, since the 6th inst., when the lines were | 
first opened, sufficient business has been done to warrant | 
the expectation that the total expenses during this} 
month will be covered by the receipts for the 
same period. At present the company uses its own | 
lines between New York and Chicago, does business to | 
Boston and Washington by an arrangement with the| 
American R:pid Company, and tosouthern points by the | 
lines of the Southern Telegraph Company. The company | 
bas formed plans for erecting wires between Chicago and 
St. Louis within 90 days; a line will be built forthwith | 
from Olean, in this State, through the oil regions to Pitts- | 
burgh, Pa.; and others to connect with Detroit and St. 
Paul. Before long connections will be made with the| 
East, and there are not wanting shrewd business men who | 
see in the Postal Telegraph Company the money and the | 
enterprise which may succeed in the creation of a competi- | 
tor with the Western Union on a large scale. Whether | 
this expectation be realized or not, the new company is | 
affording the public a means of communication with | 
many points at very low rates, and the rapid expansion of | by the upper commutator spring, leaves it by the lower, 
its business geome fo Ye ons. qypetion. of tome. | from which it passes to the field-magnet, whence it goes 
The *Electro-Dynamic” Small Motor. | to the second binding post. 
The patent automatic battery, manufactured by the 
In publishing, at periodic intervals, original articles on | Electro-Dynamic Company of Philadelphia, makers of the 
electric motors, we felt that we were furnishing informa-| motor, and specially adapted to the same, is illustrated in 
tion interesting to a large class of readers. Our surmise | Fig. 2. This battery is of the bichromate of potash variety, 
was well founded, for we are in frequent receipt of com- | and is contained in a neat ebonized case. It is composed 
munications from various quarters, which show plainly | of six carbon-zinc elements, each contained in a one-gallon 
that the subject is at present receiving considerable atten-| ojasg cell. The zinc plate of each element is placed be- 
tion. The idea of producing motive power on a small | tween two carbon plates, as in the Grenet battery. The 
scale is popular in the extreme, possessing, as it does, an | plates are all fastened to a plate at the top. At the right- 
inherent fascination. There isa widespread desire to ex-| and side is shown a treadle connected by a vertical arm 
periment with small electric motors, and it is for this rea-| ¢, a lever. which is attached to ashaft extending through 
son that all details procurable about them are read eagerly. | from one side of the case to the other. This shaft peie vat 
The Griscom motor, now known as the ‘‘electro-dy- | two bell crank levers, which extend from it and are at- 
namic” or ‘‘double induction motor,” appears to be the tached to the plate supporting the battery elements. A 
only small motor in the market in this country. The con- strong spring normally supports the plates in their raised 
sequence is, that there is more curiosity and more inquiry position, it being attached to another bell crank lever pro- 














about it than about those which originated in Europe. We 
gave anextended descriptive notice of the electro-dynamic 
motor in THE ELECTRICAL WORLD of April 28, and are 
enabled to present this week illustrations of this motor and 
the battery made especially for supplying current to it, 
as well as other interesting devices used in connection with 
the motor. These illustrations will enable us to give a 
more definite idea of the appearance, construction and 


operation of the motor than it is possible to convey with-| 


out them. 
The electro-dynamic motor is remarkable for the small 


| jecting from the shaft and the right-hand side of the case, 
/as plainly shown by the dotted lines in the figure. It is 
evident that on pressing the treadle the battery plates will 
| be lowered into the cells containing the solution, the de- 
gree of immersion being thus controlled by the foot. The 
device of the battery permits the perfect regulation of the 
supply of current to the motor. 
'motive force of the battery remains the same at any 
depth of immersion; but, on the other hand, the resist- 
ance of the battery diminishes proportionally with 
' the increase of surface of contact between the battery 


It is true that the electro- | 


space it occupies. This is due to its neat and compact 
design, shown in Fig. 1, which is nearly full size. The | 
armature is entirely incased by the cylindrical electro- | 


plates and thesolution. If the motor is required to run 











900 stitches a minute, which is a wonderful speed. The 
special advantage of this device is that when the foot 
pressure is removed, the plates are lifted out of the solu- 
tion and all chemical action on the zinc ceases, while the 
battery remains constantly ready to be brought into action 
at a moment’s notice. Since for the majority of pur- 


poses the power desired from the battery is obtained with- 
out entirely immersing the plates, the lower part of the 
zinc is consumed more rapidly than the upper portion, 





iin ——- | 





Fig. 2. 


and for this reason it is made much thicker. The Electro- 
Dynamic Company prepares a special bichromate of potash 
or ‘‘electropoion” solution for this battery after its own 
formula ; but any of the improved formulas of Trouvé 
and others recently published in this journal may be 
adopted in preparing the solution. With ordinary use the 
solution lasts a long time, and the expense of renewal is 
slight. 

The electro-dynamic motor weighs only 40 ounces, and it 
is said that it can develop a power of 5.000 foot-pounds per 
minute (that is, nearly one-sixth of a horse-power) without 
difficulty. It appears to be in great demand for working 
sewing machines, and is also being used very extensively for 
many other industrial purposes, its use in some of which 
were especially discussed in our previous article. It has 
lately proved of great utility and convenience to surgeons, 
and especially to dentists, in driving various surgical 
instruments. The well-known dental engines used for 
rotating the excavating drills used to remove the decayed 
portions of teeth are all operated by a treadle, which not 
only obliges the operator to remain in fatiguing positions 
for several hours, but requires him to keep up a monoton- 
ous and tiresome movement. By a clever adaptation of the 
electro-dynamic motor to the flexible shaft of an S. 8. White 
dental engine, these disadvantages are obviated. Fig. 2 
shows the complete apparatus, which is suspended either by 
balanced cords from the ceiling, or from an adjustable 
arm, which allows it to remain balanced at any height or 
desired angle, thus relieving the operator of the weight of 
the apparatus and permitting him to manipulate the drills 
as delicately as a pen. The battery may be controlled by 





magnet within which it revolves and by the metallic 
caps or discs fitted to this cylinder at each end. The| 
cylindrical field-maguet is composed of a cylinder of soft | 
iron wired in two large coils, each of which covers nearly 
one-half of the cylinder, the space left between the two | 


coils at opposite sides of the cylinder constituting the 
magnetic poles of this cylindrical electro-magnet. The 
current which passes through the wire on this magnet cir- 
culates in opposite directions in each coil or section, so 
that both coils combine to produce a north pole in one of 
the open spaces anda south pole at the other. The re- 
sult is practically the same as if two U electro-magnets 
were brought together with like poles in opposition, 
these forming a circular magnet with two consequent or 
combined poles, one at each junction. The iron of the 
cylindrical magnet projects laterally at each pole, and to 
these projections an ornamental brass disc is screwed firm- 
ly at oneend, as shown in the figure. 


it, and at the same time serves to protect the armature from 


injury. At the other end of the motor another brass plate | 
is similarly fastened to the lateral projections of the poles | 


of the cylindrical magnet. The shaft of the armature has 
a bearing in this plate also. The binding posts which 
receive the current from the battery pass through this 
plate. In the figure one is shown at the top and the other 
a little to the side of it. 
top is prolonged on the other side of the metallic cap, and 


This disc forms one | 
of the bearings of the armature shaft, which passes through | 


The binding post shown at the | 
' which is extremely slow ; or it may be increased to about 

















Fig. 3. 


slowly, the treadle is depressed only just enough to im- 
merse the plates slightly. If the work done by the motor 
increases or decreases momentarily, as often happens when 
it is used to operate sewing machines, the speed may 
be maintained at the same fixed rate by working the treadle 
/to suit the work. By means of this device the speed of 
| the motor may be varied with nicety from any number up 
| to 15,000 revolutions per minute. For instance, the speed 
| of a sewing-machine worked by this motor may be regu- 
| lated so that it will make only 15 or 20 stitches a minute, 


the foot, or if desired it may be allowed to remain immersed 
at the required depth by placing a weight on the treadle. 


|The same battery may be utilized in many ways by the 


dentist. In many instances it is used to operate the 
electro-magnetic dental mallet, or for electro-cautery of 
diseased parts, etc. 

New uses are constantly being found for tiiis remarkable 
little motor described, Jts range of applicability is very 
great, and the readiness with which it can be adapted to a 
given purpose will continually enlarge its sphere of useful- 
ness, by suggesting new industrial’ applications. 





5820 


THE ELECTRICAL WORLD. 


Auc. 18, 1883 





The Analysis of Ohm’s Law.—II. 





We give below the second part of the interesting disser- 
tation of Mr. J. T. Sprague on Ohm’s law, contributed to 
the London Electrician, the first part of which was repro- 
duced in THE ELECTRICAL WORLD of Aug. 4. 

15. The most convenient illustration of the mechanical 
effects of force, especially as connected with the study of 
electricity, is to be found in “‘ hydraulics,” that is to say, 
in the currents of water produced in pipes by the force of 
gravitation, which force is expressed as ‘head of water;” 
that is to say, as the height of a column of water, supposed 
to have an unlimited supply, which is capable of producing 
the required effects. Head of water is in fact the pr duct 
of the attractions exerted between ‘‘ earth ” and each parti- 
cle of water in the column, and therefore of the mass 
contained in, say, a column of unit area. As the unit fall 
due to gravity is 16.1 feet in unit time, 1 second, it is con- 
venient to treat that column as ‘‘ unit head.” Hydraulics 
are, however, only one form of mechanics, all of which 
may be related to the fall, or motions due to gravity. 

16. LAWS OF FALLING Bopirs.—Gravity, as an accelerat- 
ing force, generates a velocity V of 82.2 feet per second, 
producing, therefore, an actual motion of 16.1 feet per 
second. For present purposes it will be convenient to use 
the round numbers 16 and 32. The true ‘“‘head of water” 
is not obtained in a vertical pipe open at the bottom, as the 
column is only under half the pressure due to the height; 
it is necessary to havea vertical supply so large in section 
as to allow the water to descend in it with very small 
‘‘velocity,” though it will, of course, represent the full ‘‘ mo- 
mentum,” which is transferred to and retained by the water 
actually issuing. If in the side of this supply pipe or res- 
ervoir we have an opening of one inch circular, the water 
would issue from it with a velocity of 32 feet per second 
(ignoring any effects due to the nature of the opening). 
I have arranged the table of ‘‘ Force of Gravity and Ve- 
locity,” to show the effects of such a column. 


FoRCE OF GRAVITY AND VELOCITY 
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£3 Velocity. Space Traversed. Energy. | VI.+16 VII 
os re & Coe ie 
z ; - ~ ratio | Which is 
" } ’ se T to unit Head 
& a 4 Total. Acquired. m. — head. |in units. 
| Te a ae eee Sheen eter 
“Be. ee a IV. we VI. Vil. VITI. 
eee | i iaiaigiirsiess coesiniitaipmraspnen: neat | coaecstrgerse aici neh stipes 
1! & 32 16 16 16 1 1 
2 32 64 32 +- 16 48 64 4 4 
3 32 96 64 -- 16 80 144 rf) 3 
4 32 128 96 4-16 112 256 16 4 
5 32 160 128 -|- 16 144 400 25 5 
6 | 3&8 192 180 4-16 176 576 36 6 
aon | ag Mont, of Square Mec-mot, 
_ tum tod me ad Foot- o vgs. 
Vx<mass. 2 pounds. time M. 


17. The meaning of this table is as follows: 

(a) Force, when reduced to units, means one second’s 
action, therefore the units of force exerted are as the times 
in seconds, Col. I. 

(b) The unit force here is one generating a velocity of 32 
ft., therefore we have, Col. I., times or units of force, each 
separately shown, Col. IL, and accumulated in Col. ITT. 

(c) Momentum is velocity X mass. Taking 1 Ib. as unit 
mass, Col, LI. gives us momentum, or quantity of motion 
acquired, 

(d) Energy is (1) mass & space fallen, so we have the in- 
crement per second 16, added to the acquired velocity in 
Col. 1V., showing the gain per second. Col. V_. 
the total, Col. VI. 

(e) Energy is (2) mass X half the square of the velocity. 
This is often expressed as V* «x 4$ mass, but, while correct 
in arithmetical result, this is a misleading statement. Half 
mass can have nothing to do with the result, which is due 
to the fact that unit energy 16 is only half of unit velocity 
$2. 

(f) Hence energy is as the square of the time, 6° = 36 x 
16 = 576, as shown Col. VIT. x 16. Now as the time = 
units of force (a), we have the evidence that the mathe- 
matical expression of force is based upon the square root 
of the corresponding energy. This is an inevitable result 
of the equality of cause and effect, although the statement 
may be heretical in form, because it expresses a truth, as 
do many heresies, in a different form from the dogmas of 
the orthodox. 

(g) But head of water is as the “height of the column,” 
which is also the ** space fallen.” Col. VI. therefore gives 
us ‘‘ head of water” corresponding to the spaces dealt with, 
and dividing this by 16, the unit head or space in feet, it 
gives us the various corresponding data expressed in 
* units” in Col. VIL. 

(hk) Assuming that the area of the column is such that 
one foot in height = 1 lb. in weight, or, generally, that 1 
lb, mass is falling through the height, Col. VI. gives up by 
(d) the energy, either kinetic or potential. See $8 12 and 
(o). 

(i) As Col. VI. is the weight of such a column (A), it 
gives us the force defined by the static pressure exerted § 
12, but it shows us that this, which I have called the 
**abstract force,” is something different from the ‘‘ force” 
expressed in units. 

(k) The fundamental law of hydraulics, that is of 
‘current ” in the case of water, is that the velocities (that 
is currents) are always as the square root of the heads. 


and giving 
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Col. VII. gives us the ‘“‘ heads” expressed as units of 16 
feet, therefore the square roots of these give us, in Col. 
VIII., the relative velotity-generating power of the several 
heads, corresponding to successive times in seconds, or 
number of units of force (a). 

(1) This square root of head, Col. VIII., is then the same 
thing as the number of units of force acting, Col. I., and 
concentrated on the one action or mass. But it does not 
correspond to the static pressures of Col. VI. and VII. 

(m) But it is evident that the two definitions of ‘‘ force,” 
$12, must correspond. It is impossible that the mathe- 
matical formule, however much they may disguise the 
physical causes, should incorrectly represent the facts. 
According to the system of dimensions, attraction, 





L ML 
or force at a point, is —, Force is 
T2 T?2 
ue ML? 





Acceleration is also —, Energy is . 
T? T 
L ML 
Velocity is —. Momentum is ——. 
4 
i 





That is to say, the introduction of mass M converts the 
abstract ideas or powers, acceleration and attraction, into 
the concrete idea of a quantity of force, and velovity into 
momentum, while energy or vis viva is thesquare of the 
space in which force is expended, which comes to precisely 
the same thing as the statement in (f) above. 

(n) When a current of water is being actually produced, 
that is while the attraction of the earth is converted into 
dynamic force, the pressure in the pipe would not be that 
shown Cols. VI. and VII., but would be lowered to corre- 
spond with the definitions in (m). 

(o) Therefore the vertical pressure of the head of water 
though it is the abstract force (i), is not the mathematical 
unit force. It gives us the potential energy corresponding 
to this force, if we consider the area of the column to be 
such as makes 1 ft. in height weigh 1lb. Thus we have 
the potential energy in foot-pounds in Col. VI., and in 
units of 16 foot-pounds in Col. VII. 

(p) What, then, is this force which = momentum-gene- 
rating power and also = head, and therefore of necessity 

= y potential energy? It is the thing described as 
Mechanico-Motive Force (§ 11), and therefore we may 
symbolize it by Min italics, to prevent the reader from 
confusing it with Mas used for mass in the dimension 
formule. 

18. But mechanico-motive force M is the analogue of 
electromotive force, E, and so also current in electricity is 
the analogue of momentum in mechanics, for unit quantity, 
as the coulomb, replaces unit mass, or the pound in mo- 
mentum, and a current of electricity means so many coul- 
ombs per second, just as a current of water means so many 
pounds of water per second. Now, E. M. F. is the dynamic 
equivalent of potential, and potential (from the present 
point of view as M, Col. VIII.) is the square root of Col. 
VII., head in units. It is the square root of the potential 
energy, and here we may find the explanation of the con- 
flicting definitions and ideas about ‘ potential.” The 
favorite mathematical definition is that ‘* potential is the 
work spent upon a unit of electricity in bringing it from 
an infinite distance,” which definition makes it as the po- 
tential energy, not as its square root. On the other hand 
Professor Baynes has told us that “the dimensions of 
électrostatic potential are those of square root of force,” 
and my table above shows that, from the present point 
of view, M is the square root both of the static pressure 
before action, and of the potential energy. 

19. There is in fact another way of regarding this matter, 
which will be dealt with in my next paper, in which elec- 
tric potential will be found to express the potential energy, 
and not its square root, Itis a curious consequence of the 
construction of Ohm’s formulse that the fundamental ele- 
ments E C and R may be considered as related to energy 
either directly or as its square root,and that both ways will 
be correct. Apparently inconsistent, they are yet each true 
and useful. This is really the cause of a good deal of mis- 
conception and difficulty, and is never explained, though 
we may find here the reason that the symbol R in these 
formule does correctly represent both the reciprocal of 
conductivity, which is as C, and the work expended, which 
is as C*, 

20. From the point of view at present occupied,then, po- 
tential (as including both mechanico-motive force and elec- 
tromotive force) represents the number of units of the ar- 
tificial force of the mathematician—force expressed as a 
quantity—concentrated upon the act of generating a given 
momentum in unit mass or, what is the same thing, a 
given velocity ina defined or unit quantity. Col. VIII 
of the table shows this, as the figures are the same as 
the ‘‘ times,” Col. I., which are as the units (or num- 
bers of actions) of ‘‘force” which have been accumulated on 
the unit ‘‘mass” passing through the spaces of Col. VI. and 
VIL. 

21. Current, therefore, is in water as M and in electricity 
as E, and these we may call ‘‘ potential.” Now, it is evi- 
dent that if a given current of water flows through a pipe 
of 1 in. sectional area, am equal current will flow through 
a second and a third such pipe, and that it makes no differ- 
ence whether we use such separate pipes or unite their 
capacities in one pipe of two or three times the capacity. 
But pipes have another property besides allowing water to 
pass through them. They offer a resistance, a friction 








which absorbs energy and converts it into heat. Electric 
conductors have precisely the same properties, but with a 
difference as to the way in which energy is absorbed. In 
pipes this is twofold. 1, Skin, or surface friction, depend- 
ent on the nature of the pipe, varying of course as the 
surface, that is to say, as the diameter or square root of the 
sectional area. 2. Viscosity of the water itself, which 
necessarily varies as the area or mass of 
liquid. In_ electric conductors there is only a 
friction analogous t> this latter, due to the molecular mo- 
tions which constitute the current. In each case also the 
absorbed energy increases as the length and as the square 
of the current. These are the general laws of electric re- 
sistance, which it is unnecessary to enter upon here. For 
present purposes it is sufficient to say that the difficulty 
may be got over by considering conductors, not as a whole, 
not as a pipe or wire of such diameter or area, but as con- 
sisting of so many parallel unit conductors or pipes, in 
each of which similar actions occur, and having a unit 
length. In this manner we can conceive a conductor of 
unit area or section and length absorbing unit energy 
while unit current is passing. 

This gives us a conductor of unit capacity, offering unit 
resistance to unit current, which is, in fact, the best deti- 
nition of the Ohm unit. 

It is obvious that the laws of transmission must be: 1. 
Current is as capacity; that is to say, directly as area, 
which is as d®, the square of diameter. 2,Current is in versely 
as resistance. 3, Resistance (true) is as length and as the 
square of the current, or, which is the same thing other- 
wise arrived at, as the square of M or E (the potential). 

22. The result is that current is as force (potential) M or 
E, and as conductive capacity,which we may symbolize as 
A, giving us C = M, or E xX A. This is the natural truth 
which is disguised under Ohm’s formula, C = E+ R. Why 
divide instead of multiply? In arithmetic it is indifferent 
whether we multiply by a figure or divide by its reciprocal. 
If we, therefore, for the moment consider R as meaning 
the reciprocal of A (that is 1 + A), is is obvious that E x 
A and E + Rare precisely the same thing. But using the 
reciprocal and the division process has this advantage. 
We have an inverse value to employ, the true resistance, 
the work done in the conductor, and this is a value which 
the system of units expresses in the unit ohm, as the work 
expended in the unit conductor by unit current, which, 
therefore, being itself an inverse value, is directly ex- 
pressed by the reciprocal of the conducting capacity. 

23. Therefore the symbol R conveys two distinct things : 
1. The arithmetical artifice of the reciprocal of capacity; 
and 2, the work expended by unit current; and these two 
are summed up in the term “ resistance,” as used’ by elec- 
tricians. The result is that while the actual work, the true 
resistance, does increase as the square of the current, the 
formula works it out truly by the direct number, because 
the current itself increases as E. This embodies energy as 
the square of E, § 17, (f) and (p); therefore we have both 
cause and effect expressed by the square root of the energy 
related to them. 

24. Here, then, we have the explanation of the common 
statement that electric resistance is equal for all currents, 
that is to say, an ohm is 1 ohm resistance for 1 ampére or 
20. This, the first statement quoted, § 3, applies to the 
arithmetical value, the reciprocal; for a unit conductor, 
pipe or wire has the same capacity for all currents; that 
is, it will permit 1 unit current to pass under 1 unit force, 
or 20 under 20 units, § 21. But none the less it will, for 
both water and electricity, retain, in Mr. Siemens’ words, 
‘‘a certain amount of energy proportional to that trans- 
mitted;” and that is, for electricity exactly as for water, in 
the ratio of the ‘‘square of the velocity of flow.” I have 
dwelt so fully on this subject because I have found that it 
is a great difficulty to most people, and because all elec- 
trical books dwell upon the artificial formule and never ex- 
plain the natural truth which underlies them, and which, 
in consequence, they replace. 

25. HyDRAULIC ANALOGY OF CURRENT.—As stated, § 21, 
it is difficult to present water pipes so as to perfectly corre- 
spond with electric wires. It is also impossible to work 
out water currents by a formula corresponding to Ohm’s, 
when treating them as derived from head of water, or as 
familiar to us in the network of water supply pipes. In 
this case the water itself runs away, but the electricity 
does not, and carries energy with it, while with electiicity 
the energy is wholly in the circuit. Consequently in 
water-works the force has to have two expressions, one for 
the work done in the pipes and the other for the issuing 
velocity, which has no analogue in electricity. But there 
exists a much closer analogy in {the case of an hydraulic 
system for doing work, such as actuating the cranes 
ina dockyard. Here we have @ closed circuit in which 
the water circulates, closely resembling the electric 
circuit, in which the engine and pump correspond toa 
galvanic battery. Even here the conditions of resistance 
or friction are not quite analogous, but the relations of 
force and circuit are identical. The same ‘‘ quantity” 
passes at every section, large or small. The current can be 


made to transmit very different energies and do very dif- 
ferent work, and that according to the pressure, whether 
in lbs., per inch, or in volts. Nor has electricity any of 
the advantage claimed for, it over water in transmitting 
energy in consequence of any difference in the principles in 
operation. 

26. Electricity becomes more economical as the potential 
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is increased. So does water. The limit with electricity 
depends upon the difficulty of insulation, and the danger of 
high tensions. It is exactly the same with water, for the 
strength of the pipes and the danger of bursting them are 
the exact counterparts of the insulation difficulties. The 
real advantage is a practicable one; the limit of safety has a 
far greater range with electricity, and its generators and 
conductors are more simple and manageable than hydraulic 
machinery and pipes, and are not exposed to risks of 
freezing, against which, however, may be set the danger 
of overheating the conductors. 
—_——_ sooo oe 


The Strike. 





At the time THE ELECTRICAL WORLD goes to press the 
indications are that the telegraphers’ strike cannot last 
much longer, and that the operators will be compelled to 
return to work on the company’s terms. We share the 
disappointment experienced by the strikers, because we 
believe they have not been paid salaries commensurate 
with the important and responsible nature of their duties. 
They have made a good fight, and have maintained 
their ranks with admirable unanimity. Unfortunately 
for them, however, the Western Union Company also has 
kept up a steady and determined front, and, with the 
superior aids to endurance at its command has been able, 
as it seems, to starve a large proportion of the strikers into 
areturn to work. While these have not been able to gain 
the concessions for which they asked specifically, we 
believe that one effect of their action will prove to be a 
material increase of the remuneration paid them. The 
company can better afford to pay higher wages continu- 
ously, and to have a contented staff of operators, than to 
bear the friction and loss inseparable from a strike by 
their employés. 

A review of the incidents of the week does not present 
many which need to be recorded here. They are generally 
of a minor character, affording little more than passing 
gossip to scribblers for the morning and evening papers; 
but those which we think proper to present are of ex- 
ceptional importance. 

At a meeting on Sunday, held in New York City, and 
attended by representatives of forty labor unions, it wa- 
decided to stand by the strikers. Systematic work was at 
once begun in the way of raising ‘‘ the sinews of war” for 
the use of the men out, a commendable interest in the 
matter being shown by persons in all ranks of society. 
On Wednesday evening the Finance Committee of the 
Brotherhood received a contribution of $1,000 from the 
Brown-Stone Cutters’ Union, and several smaller amounts 
from other labor organizations. 

More or less apocryphal accounts have been published 
since our last issue of the cutting of wires in this and other 
cities. On Tuesday Superintendent Scott, of the Gold & 
Stock Telegraph Company, said that 126 wires of the com- 
pany, which run in the form of seven cables from the 
Western Union Building through Church to Rector Street, 
had been severed. This, whether true to the extent stated 
or not, caused great inconverience at the exchanges and 
offices of bankers and brokers on a day exceptionally 
exciting, and when every item of news had greater 
value than ordinary. Whoever committed this act, and 
others of a similar character, is deserving of unreserved cen- 
sure, and this, we are happy to state, is the view taken of the 
matter by the officers of the Brotherhood. When, at a meet- 
ing of the New York assembly, held on the 11th inst., some 
striking linemen advocated the cutting of wires as an in- 
direct assistance to the cause they had in common with 
the operators, their proposition to adopt the plan sug- 
gested was voted down with a promptitude and emphasis 
very nearly akin to indignation. We are thankful to state 
that there are no evidences at all that the commendable 
moral elevation of the telegraphers’ cause has been pre- 
judiced during the long and sometimes depressing ex- 
periences of the past month. Patient and law-abiding, 
their spirit deserves the admiration which it certainly 
c mourands, 

jhe Western Union Company showed extraordinary ad- 
dress in its move of the 14'h inst., having reference to this 
matter of cutting wires. On the day stated General Super- 
intendent A. S. Brown presented the following to Mayor 
Edson : 

The Hon. Franklin Edson, Mayor of the City of New York: 

Srr: In pursuance of the statute, of which a copy is hereto 
annexed, you are respectfully notified that a riotous body of men 
are threatening to destroy or injure the telegraph lines of this 
company in various places in the city of New York. This Com- 
pany has used, and is still using, all possible diligence to prevent 
such damage, but will be obliged to look to the city of New York 
for reimbursement for such losses as may be sustained beyond 
its power to prevent. 


t 
ESTERN UNION TELEGRAPH COMPANY, 
By T. T. ECKERT, Acting President. 


This was followed by a copy of Chapter 428 of the Re- 
vised Statutes, passed April 13, 1855, and entitled ‘‘An act 
to reimburse parties whose property may be destroyed by 
mobs or riots.” So much of it as is alleged to apply to the 
case in point provides that any person or persons whose 
property, real or personal, may be destroyed or injured by 
the illegal acts of mobs or rioters may, after due notice be 
given, bring action against the mayor of any city or sheriff 
of any county to recover any losses sustained after such 
notice is given, It also provides that these officers shall 
be empowered to collect such damages as are awarded, 
after due proof, from the treasurer of the city or county. 
After having received these documents Mr. Edson con- 





ferred with Mr. Andrews, Corporation Counsel, and Mr. 
Walling, Superintendent of Police. Upon his return to 
police headquarters the last-named gentleman summoned 
the commanders of all precincts before him, and, having 
directed their attention to the cutting of the telegraph 
wires in various parts of New York, instructed them to 
employ the greatest diligence in order to discover offenders 
in the manner indicated and to prevent a repetition of the 
same. He ordered them, moreover, to have a reserve 
force in each station-house to be at the disposal of any 
telegraph company needing their services for the protec- 
tion of their linemen and property. Central office detec- 
tives likewise received special orders on the same subject, 
and some of these were promptly detailed to watch in 
different parts of the city for offenders against the integ- 
rity of the wires. 

On Monday the sub-committee of the United States Sen- 
ate Committee on Labor and Education began in this 
city the taking of testimony with regard to the strike. 
John Campbell was the first witness, and other prominent 
officers of the Brotherhood were examined, and officers of 
the Western Union and other companies will be. This in- 
vestigation will unquestionably benefit the strikers’ cause, 
because the more light is thrown upon it, the more 
strongly appears its inherent justice. 

Wednesday was one of the most momentous days since 
the commencement of the strike. Its developments as to the 
strike illustrated, on the one hand, a characteristic arro 
gance on the part of a leading representative of the Western 
Union Company, and, on the other, the firmness, dignity 
and modesty of the men on strike. These, acting through 
a committee of five representatives, sought to make a 
peaceful arrangement with the company, and were dis- 
missed by General Eckert, as reported in the New York 
Herald, with : ‘‘I think the best thing you can dois to see 
the District Superintendent. I do not know of any 
vacancies at present, but operators who went out 
recently, on applying for re-employment may, if their 
recosds are found to be good, be reinstated in the employ 
of the company.” And this insolent speech was addressed 
to representatives of the ablest operators in the world, the 
men the best qualified to adminster a public convenience 
of the highest utility. The response of the Brotherhood. 
by order of the executive board, and signed by John 
Campbell, D. M. W., is a document most admirable in both 
its spirit and expression. General Eckert’s treatment of 
the strikers, although approved by the-directors of his 
company, contrasts very unfavorably with their bearing 
throughout an interview of a painfully disagreeable 
character, and which culminated in the conclusicn, ex- 
pressed in Mr. Campbell’s letter to ‘Mr. Thomas T. Eckert, 
General Manager and Acting President Western Union 
Telegraph Company,” as follows: ‘‘ Since all of our attempts 
to effect a reconciliation have proved futile, we now desire 
to state that it is the intention of the members of the 
Brotherhood to ignore your ultimatum and carry on the 
fight with renewed vigor and determination by every 
legitimate means in their power.” 

Since Wednesday the company has insisted upon all the 
men to whom it gives employment signing an agree- 
ment, (1) That they renounce all allegiance to the 
Brotherhood ; and (2), that they solemnly promise not to 
join any organization which will undertake to dictate to 
the company the wages it should pay to its employés, 
This is a free country ! 

ee 


The Best Place to Seek Shelter During an Electric 
Storm. 





The Boston Traveler has this to say on the subject: As 
this is the season for the play of aerial electricity, and as 
the human body is a good conductor for the fluid, it 
becomes every one in a heavy thunder shower to seek a 
place of safety. A thunderbolt, though seemingly at ‘‘ the 
sport of circumstance,” does move really in obedience to 
most perfect law. In descending froma surcharged cloud 
it seeks the nearest ani! the best conductor. It makes a 
zigzag movement through the air, because this element is 
a bad conductor, and does all it can to resist the intruder. 
The fire of the bolt itself is but the consequence of its 
battle with the air through which it fights its way. Some- 
timesa bolt passes from one cloud to another, and then 
the thunder peal is one Jong-continued reverberation. But 
when a bolt strikes the earth the peal is sudden, solid, 
sometimes deafening. As sound travels at the rate of 
1,120 feet per second, and light with such velocity that we 
need not here consider it,the distance between the observer 
and the point struck by the bolt may readily be estimated. 
It is done by counting the seconds intervening between 
the flash and the report. Thus, if ten seconds elapse the 
distance is 11,200 feet ; if thirty seconds, or half a minute, 
33,000 feet. In caseof near and heavy discharges of 
electricity it is always unsafe to stand beneath a 
tree, because it is a good conductor, or near a large 
rock, or mass of iron, or body of water, for the same 
reason. It is also unsafe to stand in an open field at a con- 
siderable distance from any prominent object which might 
serve as aprotector. If alone in such a place, it were well 
in an electric battle to draw near, but not too near, to 
some rock, or tree, or body of water which would be 
likely in your stead to take the bolt. Refuge in a barn, 
especially when filled with hay and grain and cattle, 
Should always be avoided: if in a house in a heavy thunder- 





storm, the doors and windows should be closed, for light- 
ning tends to follow an atmospheric current, and hence so 
many persons are killed while standing in a doorway or 
while sitting at an open window. When lightning strikes 
a dwelling-house, it usually goes down the chimney or 
corner of the building, runs along the walls, taking bell 
wires, looking glasses, lamps and other metallic articles in 
its course. Hence it is always dangerous, when the storm 
is near, to remain in the corners of a room, or to rest 
against the walls, or near a stove, or lamp, or looking- 
glass, or, indeed, any good conductor of electricity. A 
tall tree standing close by a dwelling-house serves as a 
kind of lightning-rod; yet, sometimes, the fluid leaves the 
tree as it does a rod and enters the building; hence rooms 
thus exposed should be vacated till the danger ceases. 
Perhaps the safest place in a terrific thunder-storm is on a 
hair or feather bed in the centre of a room well closed, 
and without a fireplace or much metallic furniture, in the 
lowest division of the house. But if the room be carpeted, 
a chair in a similar situation affords comparative safety. 
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T. M. B. A. Amendments. 








The following are proposed amendments to the Consti- 
tution and By-Laws of the Telegraphers’ Mutual Benefit 
Association: 

NEw YorK, August 1, 1883. 
To the Secretary Telegraphers’ Mut. Benefit Association : 

DE4R S1r.—I propose that the following changes be made 
in Constitution and By-laws. 

1. Strike out Section VIII. of the By-laws and substitute 
therefor the following : 

“Section VIII.—Upon the death of a member in good 
standing, the secretary shall levy the following assess- 
ments, when directed so to do by the Executive Com- 
mittee. 


Age at admission. Assessment 
Wy MOMS ceca Veh Ur vs ves 054 Uae eects Geum ewen $1.00 
et SEER See rs eee ee ee - 1.10 
edt | CRe ee a eee ee Oe errr ee ee 1.25 
Ba eben ee he Veen eive deca venrevys onetrs 1.50 


—provided, however, that tlés amendment shall in no 
manner affect or change the amount to be paid at each 
assessment by those who became members prior to the 
adoption bereof. In case assessments have not been paid 
within thirty days of the date of levying the assessment 
the delinquent shall forfeit all claims to the benefits of the 
association, and should payment not be made within sixty 
days from such date, the delinquent shall forfeit mem- 
bership, to which said delinquent can be restored only as 
provided by the Constitution and By-laws.” 

2. Strike out Section XXV. of the By-laws and substi- 
tute the following : 

‘* When official notice has been received of the death of 
a member in good standing in the Second Division, the 
Secretary shall levy the following assessments upon the 
members of the Second Division when directed so to do 
by the Executive Committee : 


Age at admission. Assessment. 
Pita cliksia'b sss doch b's o beewide snk shsenans $1.00 
ee errr Prete ee 1.10 
ap’: Ula. cw os sivas saagh st enansnveeeeesen 1,25 
sims EE RS ee tater eet 1.50 


manner affect or change the amount to be paid at each 
assessment by those who became members of the Second 
Division prior to the adoption hereof. 

‘*In case assessments have not been paid within thirty 
days of the date of levying the assessments, the delinquent 


shall forfeit all claims to the benefits of the Second Divi- 
sion Of the Association, and should payment not be made 


within sixty days from such date, the delinquent shall 
forfeit membership in said Division.” 

3. Insert the following as section XXIII. of the By-laws, 
making the necessary changes in the numbers of the fol- 
lowing sections, 

‘*Any person who has forfeited membership in the Second 
Division through non-payment of assessments may be re- 
stored upon payment of a fee of three dollars, provided 
the applicant for restoration shall furnish the Executive 
Committee, if required,with a satisfactory medical certifi- 
cate of health and isin good standing in the First Division 
of the Association. F, W. JONES and 27 others. 

Avaust 10, 

PROPOSED AMENDMENT TO SECTION XIV. OF BY-LAWS. 

Owing to the large increase in the reserve fund, and in 
order to throw around it additional safeguards, I propose 
to so amend Section 14 of the By-Laws as to make it read 
as follows, viz.: 

The Reserve Fund, to the amount of not exceeding 
$35,000, shall be held for the Association by the Western 
Union Telegraph Company as Trustee, and the balance of the 
Reserve Fund shall be held by such Trust Co. in New York 
City as the Executive Committee, by a three-quarter vote 
of all its members, shall select, as Trustee, and said Trustee 
shall deliver no part of said Reserve Fund without consent of 
two-thirds of the Executive Committee, to be entered upon 
its minutes ; such record to specify the amount to be de- 
livered, and the object for which it is to be used, and from 
which Trustee it shall be drawn. Upon receiving a prop- 
erly certified copy of such record, the said Trustee is 
authorized to deliver to the Treasurer of the Association 
the amount required and to charge the same against the 
funds in its custody. No part of the Reserve Fund shall 
be used excepting as provided in Section XIII. of these By- 
Laws. 8. M. TAYLOR and 26 others. 
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Printing by Electrolysis. 





f The applications of electricity are multiplying in conse- 
quence of the earnest inquiry and untiring experiment 
as to its nature and capabilities which distinguish the pre- 
sent age. We are not able to state the name of the paper 
in which the following interesting paragraph first made its 
appearance, but give it place because it contains an intelli- 
gent account of what promises to be a most useful advance 
in the industrial arts. 

The familiar chemical telegraph has been for some time 
almost the only useful application of the staining or dis- 
coloring effects of a current of electricity. The ribbon of 
paper in the chemical systems of telegraphy is saturated 
with certain chemicals, and when the current passes 
through the paper, the solution is reduced and a blue stain 
is madeon the paper. It is now proposed to use printing 
blocks in place of the needle-point used in the telegraphic 
instruments, and to print designs, letters and patterns on 
cloth and paper by electrolysis. From the experiments 
already made, it appears that the fabric is impregnated 
with a solution of aniline salt, and is then placed on a 
metal plate that is connected by wire with a dynamo-ma- 
chine. Another plate containing the lettering or pattern 
in relief is to be preducec on the paper is also connected 
with the dynamo, thetwo plates forming a circuit. When 
the printing-plate is laid on the paper under some 
pressure the cirevit is closed, and the _ current 
passes from one plate to the other tbrough the 
paper, the salt is reduced, leaving a permanent stain in 
aniline black in the exact form of the type or pattern on 
the paper. By substituting a carbon pencil, held in the 
hand by an insulated sleeve or handle, writing in black can 
be traced on the paper by means of the current. This last 
plan is thought to be likely to prove of great value, as the 
markings are in indelible black, or in a number of other 
permanent tints. Another plan is to use engraved rolls 
that form a part of the electrical circuit, and to pass the 
fabric between them while the current is passing. By a 
reversal of the system bleaching has been accomplished. 
Fabrics dyed indigo blue or Turkey red, impregnated with 
au solution of saltpeire, havg been bleached out white by 
passing them between rolls that are in an electrical circuit, 
or under a press having type or a raised pattern and ina 
circuit. Whenever the current passes the color is destroyed. 
leaving the fabric white. In passing such a press, the 
colored fabric has a pattern picked out in white upon it. 
The process, both in printing in black or colors, and in 
bleaching dyed fabrics, is believed to promise a method of 
producing printed, or, more properly, stained fabrics of 
great sharpness and clearness of design, and in new shades 
of color. 





THE TELEGRAPH. 


CABLE LiNES TO BE REPAIRED.—A dispatch received 
from Ottawa, Ontario, on the 14th, says that the captain 
of the government steamer Newfield, now on the way 
to Halifax from Pictou, has received instructions from 
Ottawa to lay the Cape Sable Island cable to the main 
line, and also to proceed to Grand Manan to repair the 
cable there. which has been out of order for some time. 


THE SOUTHERN TELEGRAPH COMPANY.—This company is 
making rapid progress in its work of construction. The 
line from Charleston to Columbia, 8S. C., and that from 
Charlotte will soon be completed to Columbia. Gangs of 
hands are at work erecting poles from Columbia to meet 
the forees coming from those places. The office in Columbia 
will probably be the receiving and distributing point, hold- 
ing the same relition to the business of the company that 
Augusta, Ga., hi lds tothe Western Union. 


said complainant is not entitled upon said bill to the relief 
prayed for, because it has a plain, adequate, and complete 
remedy at law; therefore, and for divers other good causes 
of demurrer appearing in said bill, the defendant demurs 
thereto, and to all the matters and things contained therein, 
and prays the judgment of the honorable court whether it 
shall be compelled to make any furtber or other answer to 
the said bill, and humbly prays to be hence dismissed with 
its reasonable cost in this behalf sustained,” 


THE TELEPHONE. 


THE TELEPHONE IN TENNESSEE.—The stringing of the tele- 
phone wire from Ashley to Nashville, Teon., a distance of 
ten miles, was completed on the 5th inst. Nashville is 
now in telephonic communication with Ashley, Mount 
Veron, Centralia, Richview and various other points. 

THE TELEPHONE AT POTTSVILLE, Pa.—The Eastern 
Telephone Company of Pennsylvania has completed its 
arrangements for longer circuits. Pottsville has now direct 
communication by telephone with nearly every important 
point within a radius of sixty miles, and the company 
contemplates a still further extension of its lines. 


BELL TELEPHONE OF MIssovURI.—This company continues 
to display energy in the extension of itslines. Lebanon, 
Ill., was brought into telephonic communication with 
Belleville and many other towns in St, Clair County on 
the 6th inst., and mutual congratulations were exchanged 
with Belleville O'Fallon. Freeburg, French Village and 
Caseyville, 


TELEPHONE EXTENSION IN PENNSYLVANIA.—The Eastern 
Pennsylvania Telephone Company on Aug. 9 finished the 
connections between Pottsville. Pa., and intermediate 
points on the east and Shamokin and Sunbury on the 
north and west. Pottsville is now telephonically connect- 
ed with every city and important town within a radius of 
sixty miles, and the lines are being still further extended. 


TELEPHONE EXTENSION IN OnI0.—The Midland Tele- 
phone Company on Aug, 8 completed connections between 
Wapakoneta und Sidney on the south and Lima on the 
north, <A through line of communication is now establish- 
ed between Cincinnati and Toledo. The Wapakoneta 
Council granted the right of way through the town in 
considcration that an office be established in that place by 
the company. 

MORE CONSOLIDATION.—The Ohio Telephone Company 
has bought the property and effects of the American Dis- 
trict Telephone Company of Louisville, Ky. At the last 
meeting of the cunaablons, the following gentlemen were 
elected to office: President, J, B. Speed; Treasurer, James 
Clark; Secretary, W. H. Mundy; General Manager, H. N. 
Gifford. The capital of the consolidated company is 
$400,00C. It is projected to build lines to Cincinnati, Nash- 
ville and Indianapolis. 

SPRINGFIELD, ILL.—The telephone exchange in this city 
now ranks third in the State in size and importance, Chi- 
cago, of course, being first, and Peoria coming next. Itis 
estimated that the Springfield exchange will have 500 sub- 
scribers in the near future. Through wires are being erect- 
ed between Springfield and Jacksonville, Decatur, Lin- 
coln, Bloomington, Peoria, Petersburg and other adja- 
cent cities. These lines will have no intermediate stations, 
an arrangement that will greatly facilitate communica- 
tion between the points named. 

EXTENSION IN ILLINoIs,—Toll lines have been built re- 
cently from Elgin to Rockford, and from the same city to 
Woodstock and Howard, thence to connect with Lake 
Geneva. These, with connecting lines running into the 
exchanges mentioned, give the whole Northwest connec- 
tion with Chicago via Elgin. No. 6 wire is being used. 
Toll connections are worked direct 130 miles without diffi- 
culty or repeating. 

A REAL GRIEVANCE HUMOROUSLY EXPRESSED. — 
If anybody deserves an increase of pay itis the fellow 
who scales your high wall, nails his telephone wire to your 
roof, chuckles in his boot-legs, and strides off without so 
much as ‘If you please” or ‘“‘Thankee.” He ought to 
have 25 per cent. extra. When people begin to shoot the 
work will be worth 50 per cent. more.—Wheeling Intelli- 
gencer. 

PRICE OF BELL eIELEPHONE STOCK ADVANCING.—The 











BANKERS AND MERCHANTS’ TELEGRAPH COMPANY.—It is 
repcrted that the business of this company has increased 
150 per cent, since the strike. It is stated further that six 
additional wires are to be constructed between New York 
and Washington within the next 60 days. The recent 
issue of $3800.000 of 30-year 6 per cent. bonds on the 
present line between New York and Washington is re- 
ported all taken. The company has declared a dividend 
of 6 per cent. payable Sept. 10, The proceeds of the $300,- 
000 of first mortgage bonds recently authorized by the 
company are to be used to put up 12 additional wires be- 
tween Boston and New York. 


PROMOTION,—On Saturday last Mr. William H. Dillon, 
traffic chief at the Philadelphia Western Union main of. 
fice, was made chief operator to succeed Mr. John D, 
Clarke, promoted to the managership of the W. U. office 
at Washington, D. C. This is a well-deserved compliment 
to a very worthy young man and an excellent operator. 
With{Superintendent Zeublin and Manager Jones the Phil- 
adelphia district had, up to the time of the strike, attained 
a degree of matchless efficiency both for discipline and 
that cordial good feeling between the men and the man- 
ugement which is so essential to good work, and we see in 
this promotion of Mr, Dillon a guarantee of a similar state 
of affairs when the normal conditions shall have been re- 
sumed, 


PENNSYLVANIA VS. THE WESTERN UNION,.—On the 14th 
inst. the Western Union Telegraph Company filed in the 
United States Circuit Court, Philadelphia, its demurrer to 
the suit brought by the Commonwealth of Pennsyluania 
for over-reaching its legal rights in consolidating with 
different competing companies and monopolizing the 
business of telegraphy in that State. The demurrer was 
»repared by counsel for the company, Benjamin Harris 
sjrewster, Attorney-General of the United States, being 
one of the number. It sets out that ‘‘ not confessing 
any ‘or all of the matters and things in the 
Commonwealth’s bill to be true in the matter and 
furm set forth, the defendant demurs to the whole of 
said bill and for cause of demurrer showeth: That 
the complainant has not, in and by its said bill, made 


public, it would seem, have already begun to look at the 
telephone situation and its probable effect on stocks 

retty much as we explained it in last issue. In that num- 

sr we chronicled the fall that had just taken place in tele- 
phone shares. especially American Bell. We learn, how- 
ever, from the Boston papers that Bell telephone stock 
rose almost as sharply on Thursday of last week as it declin- 
ed on Wednesday, starting at 225 and rising to 240 without a 
check. The heavy drop of the preceding week brought in 
buyers. The Bostonians argue inthis way. The People’s 
Company may become formidable in time, but unless the 
lawyers and money give out, the Bell is liable to have the 
full benefit of its 17-year patent before the courts are 
through with the points in dispute. Itis-a great misfor- 
tune for Mr. Drawbaugh that the genius of the inventor and 
wealth of the capitalist were so slow in finding each other 
out, always supposing that the priority of invention rests 
with him, as is claimed by the People’s Company. 

THE TELEPHONE AND SorRE Ears.—*‘ When a telephone 
hangs where everybody in an office uses it,” a sensitive 
man wrote to the Chicago Tribune, ‘‘it is like all the 
boarders in a boarding-house using one toothbrush. In 
our office one of the clerks had a sore ear. He, among the 
rest, used the telephone, and now eight out of the eleven 
persons in the office are similarly affected.” In order that 
the truth or falsity of the statement contained in the com- 
munication of the sensitive man might be established, a 
Tribune reporter visited the office of the telephone com- 
pany. The gentleman in charge said the idea that eight per- 
sons should contract a disease from a telephone was not only 
preposterous but silly. The reporter called upon several 
eminent physicians. The unanimous opinion was that it 
was utterly impossible for any disease of the ear to be 
spread by means of the telephone. Certain portions of the 
ear were as sensitive as any other portion of the body, but 
it was impossible for those delicate members to come in 
contact with a sore ear or a telephone that had had contact 
with a sore ear. 

PEOPLE'S TELEPHONE COMPANY OF NEW ENGLAND.—At a 
meeting of the incorporators of the People’s Telephone and 
Telegraph Com pany of New England last week the following 
directors were chosen :Hon. Frank Jones of Portsmouth, 








or stated such a case as does or ought to entitle it to any 
relief fiom or against this defendant touching the matters 


N. H.,ex-Gov. Abner Coburn of Skowhegan, Me., Col. Darius 
Aldeu of Augusta Me., Payson Tucker of Portland, general 





contained in the said bill, or any such matters; that the 
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Bodwell of Hallowell, ex-Gov. Horace Fairbanks of St. 
Johnsbury, Vt., Hon. J.G. Abbott of Boston, Hon. F. O. 
Prince of Boston, 8. C. Blanchard of Boston, James P. 
Cook of Salem, Mass., William. H. Pope of Providence, 
R.1., John W. Slater of Providence, Hon. Thomas M. 


Waller, Governor of Connecticut, Hon. George H. 
Watrous, president of the New York & New Haven Rail- 
road, and Marcus Marx of New York. Ata meeting ofthe . 


directors, the officets were elected as follows: President; 
Hon. Frank Jones; Vice-President, Hon. J. G. Abbott ; Ex- 
écutive Conimittee, Messrs. Jones, Fairbanks, Watrous, 
Abbott and Pope ; Treasurer, 8. C. Blanchard, Secretary, 
H. M. Cross. 


THE MEXICAN TELEPHONE Co.—This company, the head- 
quarters of which are now in Boston, ata meeting of stock- 
holders held in this city Aug. 14, voted to increase its 
capital from one to twomillion dollars. A Boston syndi- 
cate has taken 25,000 shares of the increased stock, paying 
in cash $2 per share. The other 75,000 shares remain in 
the treasury, to be issued when expedient, After the bills 
due by the company shall have been paid, the handsome 
balance remaining of the $50.000 raised by the issue of 
shares as stated will be placed in the treasury, The offi- 
cers of the company have also been changed and are now 
as follows: Messrs. F. B. Beaumont, of Boston, presi- 
dent} Wm, Reed, of Boston, treasurer, and F. E, C, Bry- 
ant, of the same city, secretary. Messrs; Reed and Bryant 
have been added to the list of directors, The ex-president, 
Mr. Delano, is still a director. The officers of the coms 
pany express themselves as highly satisfied with the con- 
dition of the company, and anticipate for it a prosperous 
future. They say, judging from the present and past re- 
ceipts, the orders on hand, and the geneval outlook for the 
future, that they can see no reason why the stock will not 
become dividend-paying by this time hext year. In future 
all additions to the plant will be paid out of the tfeastiry: 
The entire receipts; excepting only the working expenses, 
will be Cevoted to paying dividends. 

THE TROPICAL COMPANY.—The Boston Herald of Aug- 
ust 10 says: At the first meeting of the directors of the 
Tropical American Telephone Company since the stock- 
holders’ meeting, July 25, just held, it was shown that, 
with the exception of two or three islands in the West In- 
dies and British, French and Dutch Guianas in South 
America, all the company’s territory was either leased to 
sub-companies or was being developed by the Tropical di- 
rect; that the company had established a self-supporting 
and paying exchange at Barbadoes, and was establishing 
another at Trinidad; and that the earnings from the one at 
Barbadoes would, with the exception of instruments and 
apparatus t6 be furnished, support and pay for the one at 
Trinidad. The sub company stocks held by the Tropical 
not yet yielding any revenue, its source of income had 
been entirely from profits on sales of instruments and ap- 
paratus to sub-companies, under existing contracts, which 
provide for further and continued orders. The prospects 
of the company on the present basisof management ap- 
peared to be encouraging for increased earnings. The 
treasurer’s report showed in brief that, after paying all ex- 
penses and debts, and charging of all items of doubtful 
character, the net profits of the business amounted to 6 
per cent. on the capital of the company, figured at $3.00 
per share. The company will start its second year of bust- 
ness with considerable cash in the bank, no debt and 5,000 
shares of stock in its treasury. 

AN INCIDENT OF TELEPHONE LIFE IN CHICAGO.—‘‘ Supt. 
Baldwin was down on South Water street setting up the 
wet groceries in the most lavish style. Friday afternoon 
Mr. Baldwin, who had been informed that the telephone 
leading into the crib was out of order, boar !ed a tug and 
rode out there to attend to the repairs. The telephone 
proved to be worse than he had suspected, and as he had not 
notified any tug to call for him he found himself likely to 
stay there, hidden from this wicked world for a month or 
so. He was somewhat encouraged to learn from the keep- 
er that the provision-box was well filled, and that there 
was a certain black jug in a certain dark corner which 
would serve to revive his sinking spirits. This was not 
bad. But it isa lonesome place with nothing to do. The 
splashing of the waves and an occasional sail are the only 
kines to vary themonotony. Several attempts were made 
to hail passing vessels, but the signal escaped attention. 
The signal was a white shirt hung on the end of a fishing 
pole. Night came on, and black-looking objects with spires 
and domes supposed to mark the site of the city became 
blended with the many fires that illuminate the streets. The 
signal light of the crib was hoisted, but still no vessel re- 
sponded. Yesterday afternoon, after Mr. Baldwin had been 
away from his family for more than forty hours without 
any explanation, the tug Prindiville, which had finally 
been attracted by the signals, landed him safely on South 
Water street. e said he felt as if he had been released 
from the tomb, and proceeded at once to celebrate his res- 
urrection by asking the boys in to take something.”— 
Chicago Times. 


THE ELECTRIC LIGRT. 


ELECTRIC LIGHT IN THE SouTH.—A Columbus, Ga., 
company, with $100,000 capital, will electrically light that 
city. 

A NEW COMPANY IN MAINE.—The American Electric 
and Illuminating has organized another sub-company, this 
time in Portland, to be called the Consol dated Electric 
Light Company of Maine. Itis to be controlled by Maine 
capitalists and operate in the leading cities of Maine. 


THE ELEcTRIC LIGHT IN QuINCY.—We learn from the 
company that as a result of the competitive trial of the 
various electric are lights given at Quincy, IIl., last Febru- 
ary, the city anthorities have contracted with the Thom. 
son-Houston Electric Co. to use their apparatus to lighta 
considerable portion of the city. 

ELEcTRIC LIGHT For LIGHTHOUSES.—An extensive lab- 
oratory, to be supplied with the best modern electrical 
appliances, will soon be erected at the lighthouse depot at 

ompkinsville, Staten Island, where varied and elaborate 
tests will be made, under supervision of experienced elec- 
tricians, to ascertain the practicability of introducing 
electric lights in the Government lighthouse service. 

ELECTRIC LIGHT IN AN INFIRMARY.—The electric light 1s 
used in the general infirmary in Vienna, which is provided 
with both a portable and fixed lamp in every ward. As the 
cost is greater than would be incurred by the use of gas,the 
substitution of the electric light in places devoted to the 
sick is not likely to be generally followed, although pre- 
ferable, especially in hot weather. 
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ELeEctric Light FROM Sawpvust.—The Lehigh Valley 
Railroad Company have, in their extensive yard at Pack- 
erton, Penn., a plant of forty electric lights and five 
dynamo machines, lighting an area of nearly four miles in 
length. The power for this plant is provided by a large 
double engine, which is used in the day-time to run their 
large shop machinery, the only fuel being sawdust and re- 
fuse from the carpenter shop. 

ELectric LIGHTING OF Lonpon.—Nir. Frederick Bramwell 
stated recently to a select committee of the House of 
Commons that he believes the Edison company could sup- 
ply the electric light in the Strand district of London, as 
cheaply asany company; and Sir. J. Lubbock, Chairman of 
the Edison company, mentioned the sum of twenty thou- 
sand pounds as that proposed to be paid Mr. Edison in 
anticipation, in case the cuntract was awarded to the com- 
pany named after him, and half profits after five per cent. 
had been paid to the shareholders; from which it appears 
that if the Edison company gets the job tosupply the Strand 
district our capitalist inventor will make a good thing. 

ELEectTrRIC LIGHT AND FEMALE Beauty.—‘‘Nobody,” says 
Nym Nag Se ‘‘appears to have noticed one effect of the 

i 


electric light—it is going to make brunettes fashionable 
again. The White glare is, in a color sense, death to the 
blonde. The pinkest of them take on little shadows under 


the eyes, and purple tints come into their lips, and their 
cheeks get ashen. I am speaking now of a natural 
blonde. Theeffect upon the artificial bleacher is simply 
cadaverous. But the brunette sparkles under it like the 
evening star. What a dreadful state of existence the dear 
enameled will lead when they can neither go out at day or 
night! I suppose you know the hot sun heats the faces of 
enameled women, gets hot to blister the flesh underneath, 
which would split the artiticial covering. If, then, the 
electric light shuts them inat night also, they might as well 
be enameled all through in the old Egyptian style, put into 
a sarcopbagus.” 

THE AMERICAN ELECTRIC AND ILLUMINATING COMPANY 
has taken a lease of the large store and basement at 234 
Devonshire street, Boston, which it will occupy Septem- 
ber 1 as an office and wareroom. The company’s business 
has increased to such an extent that it finds the need of 
enlarged quarters for the transaction of its office business 
very pressing, and it has long felt the want of a suitable 
storeroom in which to keep on hand a supply of dynamos, 
lamps, wire, insulators, carbons and other supplies con- 
stantly needed by the numerous lighting plants which it 
has established, as well as by others in process of construc- 
tion at the present time. The quarters which have been 
secured are admirably adapted for the purpose, having 
ample vaults and excellent elevator facilities, while the 
location is central and on the main thoroughfare of com- 
munication between the northern and southern depots. 
The fitting up of these new quarters will begin at once. 


DyNaMO-ELECTRIC MACHINES.—Herr Brunner, superin- 
tendent of the Austrian telegraphs, recently delivered a 
lecture on dynamo-electric machines, in which he ex- 
pressed the opinion that the entire science of engineering 
is being revolutionized. Dynamo-electric machines, ke 
said, not only converted the power of a rotating motion 
into electricity, but they are able also to reconvert elec- 
tricity iuto Working euergy. As the most perfect solution 
of this problem the lecturer spoke of the machine put up 
at Munich by Marcel Deprez, which conveyed the power 
produced by a steam-engine at Meisbach, to Munich, a 
distance of 35 miles, by means of an ordinary iron tele- 
graph wire. On this subject Herr Brunner spoke in the 
following words: ‘‘It would be difficult to overrate the 
importance of this invention. By it coalis, or will be, 
superseded. In future it will be possible to turn the power 
of waterfalls to account from the very source, while at 
this moment these streams run away unused. Every drop 
of them may be gathered up in turbines, which set dy- 
namo-electrical machines in motion. These in their turn 
carry the accumulated energy via atelegraph wire into a 
factory, where 1t is turned to account for working the 
main shaft or lighting the work-rooms. Lastly, there will 
be nothing out of the way for turning electric energy to 
account for domestic uses, such as getting up stairs, 
working a sewing machine, washing, ironing, etc., nay, 
even a piano might be played by eleciricity.” 





MISCELLANEOUS NOTES. 


PATENTS.—Last week three hundred and ninety-five 
patents were issued from the office at Washington. We 
suppose Edison got all but two of them. The other two 
are for things that nobody can ever use.—Burlington 
Hawkeye. 

ELECTRICAL CONDUIT CONSTRUCTION CoMPANY.—This 
company was incorporated by a certificate filed in the 
County Clerk’s oftice, New York, on the 15th inst. Its 
purpose is to make and sell electrical conduits and under- 
ground conductors of electricity. Its corporators are D. 
N. Hurlbut, of Illinois, and S. F. Kneeland, Charles A. 
Brown, W. H. Fairbank, A. B. Chandler, H. W. Pope, and 
Elisba Gray. The capital stock of the company is fixed at 
$1,000,000, and its shares at $10 each. 


THE TELEPHONE AND ELECTRIC LIGHT IN TUNNELING.— 
The New York Herald of Sunday contains an illustrated 
article on the Hudson River Tunnel, which in fifteen 
months’ time will form a practicable connection between 
New York and Jersey City. Mr. S. H. Finch, the chief 
engineer of the work, has in use a telephone connecting 
the tunnel with his office. The electric fight is employed 
in the illumination of the works, which, when completed, 
will be a masterpiece of engineering. 


UNDERGROUND WIRES IN NEW YorK.—The New York 
Sectional Electric Underground Company has been incor- 
orated, with a proposed capital stock of $2,500,000. 
oseph B. Ecclesine, jr., William 8. Taylor and H. Steven- 
son Beattie, of New York, and William H. Stevenson. of 
Philadelphia, filed the certificate of incorporation. The 
proposed general route of the line of telegraph proposed to 
be laid by the company is from the junction of Broad and 
Front streets, north through Broad street to Wall street, 
through Nassau street to Chatham street, to the Bowery, 
to Fourth avenue, to Seventeenth street, to Broadway, to 
Thirty-fourth street, up Sixth avenue to Fifty-eighth street, 
to Ninth avenue, to One Hundred and Tenth street, to 
Eighth avenue and to the Harlem River at McComb’s dam. 
In addition, it is proposed to have branches, parallel routes 
and cross lines in most of the principal streets and avenues. 
We learn that permission from the authorities to lay the 
wires has not yet been obtained, but no difficulty in the 
matter is anticipated. 





STOCK QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Thursday of last week and 
Thursday of this week as follows: 

Aug. 9. Aug. 16. 
66 65 


American Cable, .......0..-ce:eeeeeeee 

Bay State Telephone...............++:. 132 esse 
Bell Telephone...........-..eeeeeeeeeee 22BiG 229 
Currier Telephone Bell Co............. 20 eee 
Granite State Telephone......... octal 85 85 
Mexican Telephone Co, ...-..+.-+.5 +505 2 2% 
National Bell Telephone of Maine..... 78 79 
Suburban Telephone Co................ . ae 125 
Tropical Telepbone........ b oneecbbus obpe 2 
Western Union Telegraph............... 7914 73% 
American District pew 8 aebecsedove 28 et 
Bankers and Merchants’ Tel........... ayy 139 
Long Island and New Jersey Telephone. 100 Fine 
New Yorkand Pennsylvania........... 90 90 
Boston & Northern Telephone......... 182 115 
Union Telegraph and Telephone........ 100 case 
pe Be eee ee eee eee fess 58 
United States Electric Light........... 121% wt 
Edison Electric Light.................- ee 225 





ELECTRICAL PATENTS ISSUED 


And Dated August 7, 1883. 


Battery box or vessel; Eli T. Starr, Philadelphia...... 282,795 
Conduit for electric conductors; Lamuel Bannister, 
Philadelphia....... ere 5) ediraieesens Meare 282,833 
Electric gas lights and extinguishing device; Le Roy 
8. White, Waterbury, Conm....-..........-cccscccees 282,816 
Electric gas burner; Charles H. Hinds, New York...... 282,890 


Electric circuit breaker ; Samuel M. Plush, Philadelphia. 282,921 
Fixture or bracket for electric lamps; Charles W. 

Holtger, Brogiity Mees 0 cs ccc ccccoccccccc cosceeve . 282,521 
Galvanic battery; E. F. Schlosser, Hoboken, N. J...... 282,784 
Incandescent electric lamp; E. R. Knowes, Brooklyn, 

Mian MNES eCMN MIEN Gs ap bccbio0si pec sics€bessessacessnteee 282,534 


ee ee 


Lightning rod : "Pheodorus H. Patee, Greencastle, Ind.. 282,562 | j; 


Machinery for covering. telephone and nares wires, 


ete.; John Alexander Sparling, London, Eng........ 282,680 
Manufacture of incandescent electric lamps ; John H. 

MIQUE, DEODETYVS, IN. E00. ccs cbde Rs cewns cnboceys aeux 282,884 
Telegraph pole ; Thomas Breen, Knowlton, Pa...... eee 282,4 
Telephone central office apparatus; W. M. Brock, 

ROUEN Fhe 6:0 bbe donenshee bss cnceuemeneres Cea ene 282,699 


Telephone cabinet ; Richard Busteed, Brooklyn, N. Y.. 282,841 
Incandescent electric lamp; Paul Ragoul de Faucheux 
d’Humy, Clapham Rise, Surrey Co., England........ 282,861 











The base of the lamp has a vessel g, containing a hydrocarbon. 
The filament, or loop, is made of sticks or tubes of metal or other 
material extended upward from the conducting wires and con- 
nected at the top by a cross piece, a small globe of carbon and 
graphite or like material being fitted to these wires at their 
upper ends. In order to increase the life of the loop other pieces 
are connected to the vertical portions and joined by a third car- 
bon globe at the top. No vacuum is primarily produced in this 
lamp. The striph conveys heat to a wick dipping in the hydro- 
carbon liquid and causes vapor to arise therefrom. As soon as 
this has replaced the atmospheric air in the bulb of the lamp, it 
is sealed. Then, in the continued working of the lamp, the car- 
bonaceous vapor will continuously deposit a thin layer of the 
carbon on the incandescent filament wire, stick or tube c* c’7 c® c!® 
and on the carbon globes c* c!!, and thereby for a long period 
prevent the destruction thereof, while the bydrocarbon vapor in 
the globe or bulb a will also assist in such operation. 

The vessel g may be raised or lowered so as to provide the 
proper supply of carbonaceous vapor. The glass globe a can 
also be removed from the cylindrical insulator b so as to permit 
of cleansing or repairing the lamp. 

Claim, A The combination, in an electric lamp, of the vessel 
g, insulator b, supporting the vessel, a suitable globe fitting 
around the insulator, a burner within tlie globe, and a device h, 
ene the burner with the interior of the vessel, as set 
forth. 

2. In an electric lamp, the combination of a vessel g, insulator 
supporting the vessel, a globe having an opening at bottom to fit 
over the insulator and an opening at top to permit the atmos- 
pheric air to escape, valve closing said top opening, a burner 
within the globe, and a device h, connecting the interior of the 
vessel with the burner, as set forth. 

8. In an electric lamp, the combination of a vessel g, insulator 
supporting the vessel, a globe having an opening at top, valve i 
closing said top, screw 7’ for adjusting the valve, a burner within 
the globe, and a device h, connecting the interior of the vessel 
with the burner, as set forth. 

4. In an electric lamp, the combination of a vessel, g, for con- 
taining hydrocarbon, and adjustable in its support, a burner 
baving an adjustable portion, and a device h, resting on the 
bottom of the vessel, connected to the a gine | portion of the 
burner to support the latter, and adjustable with the vessel, as 
set forth. 

: 5. In an electric lamp, the combination of vessel gy, burner, and 
device h, having a uk h’, dipping into the vessel, as set fortb. 

10. In an electric lamp, the means for connecting the vessel g 
to the insulator, consisting of externally-screw-threaded tube g’ 
and internally-screw-threaded tube g’’, as set forth. 

11. In an electric lamp, the combination, with suitable connect- 
ing-wires, of the insulator b, connie wires cc’, contact-ring e, 
and spring contact piece e’, and the insulating-support f, having 
0 ulm e?, spring contact-piece e*, and wires c? c*, as set 
orth. 

Telephone circuit ; Wm. H. Eckert and Jobn A. Seely, 
ST OU The hiss vacB ERR isppageseonseanes¢naanene 282,867 


The object of this invention is to dispense with local batteries 
at subscribers’ s.ations, though still employing the ordinary cou- 
tact-transmitter in the primary circuit of an inductorium. 

The battery necessary to effect transmission is Jecated nor- 
mally in the main line at the central stations, and at the sub- 
scriber’s station the main line is divided into two multiple-arc 
branches, in one of which is placed the transmitter and primary 





coil of the inductorium, and in the comps branch the secondary 
o- is said inductorium, and, in addition, if desired, a receiving 
ephone. 


The main line may be divided into two branches at any point 
along its length, and a telephonic transmitter also inserted in the 
branches of the circuit, or the same may be done at the central 
station near the battery. The transmitter and primary coil 
are included in one branch and the secondary coil and the 
receiver in the other branch. 

Variations of current strength in the primaay coil cause cor- 
responding impulses to be set up in the secondary of the induc- 








a 











torium, and these impulses, mg «4 partially short-circuited in 
branch 1 2 3, pass over line L to a distant station in sufficient 
strength to effect the reproduction of speech in a practical man- 
ner. The tension of current from battery B being very low com- 
pared with that of the induced current, electrical pulsations set 
up in coils alternately augment and suppress the battery-cur- 
rent, and thereby produce vibratory or undulatory currents 
practically of the same character as though no battery were on 
ne. 


Claim. 1. The combination of a main line provided with bat- 
tery, two main-line branches unprovided witb battery, in one of 
which is placed a telephonic transmitter and one coil of an 
inductorium and in the other the secondary coil of the induc- 
torijum. 

2. The combination of an inductorium whose primary and sec- 

ondary coils fom parts respectively of two main-line branches, 
said branches being unprovided with battery, a telepbonic trans- 
mitter placed in one of said branches, and a main line and bat- 
tery. 
83. The combination of a main line provided with battery, 
two main-line branches unprovided with battery, in which are 
placed respectively a telephonic receiver and transmitter and 
an -° Tee whose coils form parts of said branches, as de- 
scribed. 


Unison mechanism for electrical indicators; Frank H. 
Gl, Wenmgeon, BF. Os .. iisiec citi sve- deveeacostan 282,591 




















The device is intended for the purpose of bringing to unison or 
coincidence the pointers of every one of a number step-by-step 
electro-magnetic instruments or indicators worked serially in one 
circuit, when from any cause the indications become deranged at 
any of the instruments by failure to work properly. The electro- 
magnet J in the main circuit contracts an armature / that works 
the contact points m’ m of a local circuit, including a magnet H. 
This magnet works a lever F to which is attached a paw! £ that 
works the ratchet wheel D, which causes theindex band to move. 
Every impulse of current in the main causes the motion of the 
pawl over one tooth of the ratchet wheel. The electro-magnet J 
also works a polarized armature ns, pivoted at O which has 
an extension q. 

Ao long aco the ourrent rewaius fu the same direction in the 
main circuit the polarized armature is attracted to the pole of the 
electro-magnet J, but on reversing the current it becomes re- 
pelled by this pole and attracted by the extension i of the otber 
pole. In this condition the extension gq moves in the way of the 
arm-piece P carried by the shaft of the ratchet wheel. It is evi- 
dent, therefore, that on sending impulses of current in the main 
line, from a central station for instance, the step-by-step motion 
of each indicator will proceed until the arm P comes against the 
extension q and stop, in which case the indicators will all be in 
coincidence, On reversing the current in the main line the 
polarized armature will assume its former position and the ex- 
tension q will move out of the way of the arm P, so that the 
synchronous movement of the indicator is then possible. 





NEw Foot LATHF FOR ELECTRICIANS.— We commend the 
reader to an invitation made by the Narrsgansett Machine 
Company, of Providence, R. I., which enables everybody to 
acquaint himself witb the sti ucture and capabilities of the 
Providence Lathe, so far as this can be done by means of 
the catelogue which the company sends on application. 
It would be superfluous to add, that electrical experi- 
menters and brass-workers in general who make them- 
selves owners of the machine itself, have an aid to their 


ingenuity which it is not less pleasant than useful to have 
in operation, because it works with unfailing accuracy. 


Since 1874 there has been in operation in Wilmington, 
Del., the Vulcanized Fibre Co., and that it bas keen suc- 
cessful is shown by the fact that to-day the product of the 
concern is extensively sold, not only in the United States, 
but in Canada. It is a composite substance, made of 
mineral and vegetable matter, and very useful in the arts 
as a material of peculiar texture and density, successfully 
withstanding friction and oil. Vulcanized fibre is used 
largely by electricians on account of its insulating proper- 
ties, and preserves its strength when wrought into the 
most delicate forms. It is found very serviceable on rail- 
roads, for carriage-axle washers, journal bearings for light 
machinery running at a very high rate of speed (as in cotton 
and silk mills), cap baskets roving cans, gearing wheels 








for fancy looms, steam gauge-cock handles, rollers, 
sheaves and friction pulleys, etc 








me na SREY Fn WOES 9 tte 


B24 THE ELECTRICAL WORLD. 


Aue. 18, 1883 








All Persons Sending for N ELECTRICIAN, WHO HAS SPENT 
the past seventeen years in the practical 


Catalogues or ordering articles advertised in our : 
columns will dous and our Advertisers both a cont Ade eager oo nee 
great favor by mentioning that they saw the i E. E., Box 787, Ansonia, Conn. _ 


advertisement in 
The Electrical World.| for Men, Women and Children. 


AT-HEAD CARDS,—Lovely set, 4 designs. Mailed How T0 GE I STRONG 
on receipt oe be. HEARNE & oo, Box 1487. N. Y. 
PAIRMAN J, F. Sisz'wescise'z.2ec'] *" a HOW TO STAY 80 
+ tricity for sale, and Electri- — 
cal work done. ins rentors’ Institute, Cooper Union. | i, 4 volume that should be in the hands of every” 
eee ee “BE? ee ~——~ | body that places a proper value upon health, and 


Tel dyn» » | th it practical f obtaini d rvi 
Pride, raleigh & Kyle, nen ie , np ad “a most practical way of o ng and preserving 
tractors, 23 and 25 Dey 8 , New York. “ The First Wealth ig Health.” ” en, 

~ WRITING THOR- Simple Exercises for any given part or for the 
S Fiaiy lathe bina Terms low; satisfaction whole “body, within the reach of all. No costly 
Send stamp for circular and specimen | #PParatus n 


296 Pages, Tiustrated, Cloth, $1.00. 
Mailed postage paid, on receipt of price. 


J. W. ENCLISH, Gen’! Agent, 
515 Broadway, New York. 
thoroughly competent. 
First-class atenceenphass 


mee ces] READY SHORTLY. 
Suse cad |ELECTRICITY, MAGNETISM AND 
ELECTRO-TELEGRAPHY. 


ducements offe ed opera. 
tors and railroad officers 

A Practical Guide for Students, Operators and 
Inspectors, by 


d for COLLIGE RE. 
THOMAS D. LOCKWOOD, 


Sen 
PORTER and caligraph circulars to W. G. CHAFF ver, ¥ 
With 158 Illustrations. 


wit " D. VAN NOSTRAND, 


Publisher, 23 Murray and 27 Warren Sts., N. Y. 


Complete Catalogue of Electrical Works will 
be sent to any address on application. 























of sparamteed 
w. Ww. HULTON, Stenographer, Pittsburgh, Pa, 


Short-Hand Writing) 
thoroughl taught by 
mail. Good situations pro- 
cured all pupils when 








ALL 
THE VERY LATEST 





Forms of Telegraph Instraments, THE CARBON S 


veveeeesonane (Aberi¢an Carbon Co, 


are fully described in our NEW, LARGE 
ST. LOUIS, MO. 


LLUSTRATED PRICE LIST for 1883, ‘Are Warranted the Best 
which we will send free and post-paid to any | FOR ELECTRIC LIGHTS. 


address upon receipt of request. 
L. G. TILLOTSON & Co., 
AGENTS, 
5 and 7 | Dey St Street. NV. 


JEROME REDDING & CO., 


30 HANOVER ST., BOSTON, MASS., 


MANUFACTURERS OF 


ELECTRIC. BELLS, ANNONCIATORS, BURGLAR ALARMS, 


Gas-Lighting Apparatus, Improved Lelanche Batteries, Improved 
Frictional Battery and Burners for Lighting Gas in Halls 
and Theatres, and all other Electrical upoplies. 





J. H BUNNELL & CO., 


112 Liberty St., New York. 














THE ELECTRO-MECHANICAL OR 
STRIKING GONG. 

This Gong is operated bya spring, 

strikes three lundred blows at one 





THE HOTEL ANNUNCIATOR, 
* Jerome Redding & «'o.’s Annunciato,, in use in this hous 
gives perfect satisfact’ »n, and i think they furnixh an ideal 


Annunciator."’ W. L. SHEPARD winding, is absolutely certain in opera- 
Proprictor Bay State House, Worcester, Mass. tion, requires but little battery power, 
July 11, 1883. and is sold at a very low price. 


RUBBER PIcxING OR TAPE. 


The best in use for wrapping the joints of electric light and other wires. The only tape which 
will fit snugly and make a waterproof joint. Sold at a very low price. Sample sent by mail. 


PUSH BUTTONS 


Of latest design, nicely polis »d, made of all varieties of wood, at exceptionally low prices, with 
large discounts for large o. Jers. 

Send stamp for our new il!ustrated catalogue, containing much useful information in regard to 
Electric Bells, Annunciators and Gas Lighting Apparatus, with full instructions for putting up 
and maintaining them, and diagrams showing how to run the wires. Address 


ESTABLISHED 1859. 


PLATINUM. 


H. M. RAYNOR, 


25 BOND STREET, New Vork. 
BOSTON AND SANDWICH 


GLASS CO. 
wo. a7 Munnax er, »: x.|Electric Light Supplies, 


CARBONS AND WIRE 


SOLICITED. 


NEW FOOT LATHES 


For Electricians. 
Send stamp for circular to 


NARRAGANSETT MACHINE CO., 


PROVIDENCE, R. I. 








CURRESPONDENCE FOR ALL 


Cc. E, L. BRINKERHOFF. 





United 
States 
Mutual 


ALECTRICLIGHT 
TR one 2 


LIES 
TELEGRAPH SUPPLIES = 


ACCIDENT 
Association, 
320 Broadway, 
N.Y, 





= DIAMOND 


: Cio <REET 
17 DES NEWYORK 


d. 








| 
| 
PLACE IT IN YOUR SAFE. 
| 
| 


Invest $8 for $10,000 Accident Policy with | 
$50 Weekly Indemnity in the 


United States Mutual Accident Association | | 
320 and 322 Broadway, N. Y. 


and place it in your safe. Twenty-five eee | a | ELECTRICAL TEST INSTRUMENTS 


year will carry this insurance, and should 
fortune overtake you in the way of fatal or dis- | 
abling injury, there will never be cause to regret 


h ; a - | VV 
your forethought and prudence. European per | IRE. 


mits without extra charge. 


HOUSE BELLS, ANNUNCIATORS, 





" PHOSPHOR- -BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line wires of _ electric 
and acoustic telephones. Will not STRETCH nor RUST. RESISTS 
SMOKE. ACIDS and DAMPNESS. TENACITY more than FOUR times 
its weight per mile. 


PHOSPHOR-BRONZE RODS, 
, SPRING METAL AND WIRE, 


‘¢ Pe. Pe superior to German silver or brass for electrical apparatus. Aan 
” hot. Bi ee 4 “vauperion used throughout the country, Address 


- IN Cco., LIMITED 
os PHOSTECEDEQNE..AMEENG. ie Fe 
Swners of the U. 8. Phospbor-Bronze Patents. Sole Manufacturers of Pbhosphor- Rronze iu the United States. 


- FIOTEL AND HOUSE 


ANNUNCIATORS. 


Our Annunciators, 
both for houses and 
hotels, are after the 
French pattern 














They are elegant in 
design, _ style and 
finish, and the drops 
check back by elec- 
tricity, which make 
them very much 
preferable to any 
other style that is in 
use. 

We are having a 
very large sale of 
these Annunciators 
from the fact that 
all who use them 
once will use no other 
style afterward. 

Our prices are ex- 
tremely low. 

Electric Bell Sup- 
‘plies, Burglar Alarm 
Supplies, Electric 
Light Supplies, Tele- 
graph Supplies, Tele- 
phone Supplies, Elec- 
tric Gas Lighting 
Apparatus, Medical 
Batteries, Watch 
Clocks. 

We keep instock a complete assortment of the above goods, which we claim, for quality 
and price, cannot be excelled. 

Send for illustratedcatalogue. 








JEROME REDDING & CO., 


30 HANOVER ST., BOSTON, MASS. 


550 WASHINGTON ST., BOSTON, MASS. 


BOSTON ELECTRIC COMPANY, 





renting, 

















taal 


tn st 























-— = 


Aue. 18, 1883. 


THE ELECTRICAL WORLD. 


525 








HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


FIREPROOF INSULATED 


From Pure Lake Superior Copper. 
ron Wire, for Telephone and Telegraph Use. 


Patent “K. K.’”’ Insulated Copper and 
49 CHAMBERS ST., N. Y. 


WORKS: WATERBURY, CONN. 


ELECTRIC LIGHT WIRE 


Conductivity Guaranteed. 
18 FEDERAL ST., BOSTON. 








T. G. SELLEW, 


MANUFACTURER OF 


DESES 


THE KERNER STYLOGRAPHIC PEN. 


OFFICE AND LIBRARY FURNITURE, /$1.00. nape rennet ese 2 PENNE $1 00. 
No. 111 Fulton St., New York. 


FINE CYLINDER AND ROLL DESKS. 
Offices fitted up with Counters and Partitions. 





THEBESTESTPENFORTHELEASTESTMONEY. 
THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 


DELANO, H AINES & C0., PN Rape ts air tube attached to the needle extension gives a soft and delicate touch to the pen and a vibratory motion 
which kee 


BROKERS, PROMOTERS 
AND 


General Commission Merchants. 


WORLD tor Book-keepers. A 


e the ink in a constant state of agitation while writing and causing a perfect flow to the point. 
the best. The difference in price depends alone upon the ornamentation, 

perfect line always assured. 
ing to mounting, $1.25, $1.50 and $3.00. Ask your stationer for them, or send to 


THE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond Street, New York. 
(@- Beware of imitations. Ask for “‘ THE KERNER.”’ 


Our $1 By equal to 
o. 5 RULING PEN is the BEST IN THE 
Price $1.50, Other styles axcord- 


Our 
No blurring or blotting. 











NEW YORK AND MEXICO. 


The Organization of Companies and the 


Gelatinized Fibre. 


(Trade Mark.) 


as The New Substitute for Hard Rubber. 


: a 
F. M. DELANO, | Temple Court, 5 Beekman | ~ adopted by the leading Electric Light Com 


MEXICO CITY. 





Development of Electrical Enterprises of merit 
a specialty. 





| panies and Manufacturers of Electrical Appar- 


+. W. LA RUE, } Primera Calle de San Fran- | atus, being a better non-conductor, lighter and 


( 
G. L. WILEY, 5} cisco, 5. | more durable, at half the cost. 


EXECUTIVE OFFICERS OF | Send for samples, circulars and prices to 


“the Mexican Telephone Company,” © GOURTENAY & TRULL, 
J, D., HAINES, F.™M. DELANO, | 


Treasurer. President. No. 15 Dey St., New York. 





Yellow Cedar Telegraph Poles, 


Railroad Ties, Paving Timber and Fence Posts for Telegraph 
Electric Light, Telephone and Railroad Companies’ Use. 











The Michael Bay Lumber Co. (Limited) have on handand cut to order Yellow Cedar Telegrapb 
Poles, which will last from eight to ten years longer than white cedar or chestnut. Yard and 
office at Buffalo, Black Rock, N. Y. Standard poles, 25 feet, 6 inch top; 30 feet, 6 and 7 inch top, 
and long poles from 35 to 60 feet in car load lots from Black Rock, and by vessel loads at Lake 
Erie and Lake Michigan ports on the opening of navigation. Fifty thousand ready to deliver 
April and May. Correspondence solicited. All orders addressed to 


A. A. COLBY, AGENT, BUFFALO, N. Y., 


Post Office Box 297. Will receive prompt attention. 





Iron Telegraph & Telephone Wire, 


MANUFACTURED BY 


Fred’k Smith & Co., 
HALIFAX, --HBNGLAND: 


Wire Delivered on Board in Liverpool for Shipment to any Part of the World, 


OR FROM STOCK IN NEW YORK, 


Or in Bond, or Duty Paid in any Part of the United States. 











Full particulars, quotations in sterling or currency, and tables and samples on application. 
THE ELECTRICAL SUPPLY CO., 
Sole Agents for the United States, 


17 Dey St.. N. Y. 





GEORGE WESTINGHOUSE, Jr., President. ROBERT PITCAIRN, Treasurer. 
C. H. JACKSON, Vice President and General Manager. ASAPH T. ROWAND, Necretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL CO,, 


PITTSBURGH, PENNA., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL co, 
Of Boston, Mass. Of Harrisburg, Pa. 


SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY, 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 
AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


_ |” Plans, estimates and detailed descripti to; , 
tical natn Sa ee soa ipt ny gether with references to apparatus in prac 


Office and Works, Corner Fayette Street, Garrison Alley and Duquesne Way, 











TELEGRAPH WIRE. ‘TELEPHONE WIRE. 


WASHBURN & MOEN MANUFACTURING COMPANY 


WORCESTER, MASS, 


= 









ESTABLISHED 1831. 


CAPITAL $1,500,000. 
16 Cliff and 241 Pearl Street, New York. 


215 Lake Street, Chicago. 

This Company having giveu careful attention to Telegraph Wire from the introduction of the 
Art of Telegraphy, and especially with reference to the conditions necessary to highest electric 
conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE, 


and anticipating at an early day the great demand that would exist for that article, they have 
adopted and van Fag: certain methods and appliances for the production of Telegraph as well 
as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 


PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 


(In connection with the DoUBLE SIEMENS FURNACE). 


All Wire made by this Company for Telegraph or Telephone purposes is thoroughly tested 
before shipping, with regard to Conductivity, Tensile and Torsion strength, as well as Elongation. 
i woe neg terms for Telegraph or Telephone Wire—Plain, Oiled or Geitvanized—given upon 
application. 
x. B.—The qualities known as extra Best (E. B. B.) and Best Best (B. B.) kept constantly in stock, 





ARC LIGHTS. 








WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
arc lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
of light are the same in every respect as our other lights. 


Number Number Nominal Horse-Power 


of Maehine. of Are Lights. Candle Power. required. 
5 10 1,200 6 
6 20 1,200 11 
7 30 1,200 15 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will give estimates. 
We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books. We desire to state that these batteries are 
GUARANTEED 


By this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 
opponents regarding them, which have been so industriously eireulated of late, are false in every partic- 


THE BRUSH ELECTRIC CO., 


No. 379 Euclid Avenue, 
CLEV ELAN D : OHIO. 


May 12, 1883. 
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ALFRED F. MOORE,| 


MANUFACTURER OF 


Insulated Wire 


FOR 
Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


AND 


ANNUNCIATOR WIRE, 


Magnet Wire aud Flexible Cordage, 


200 & 202 N. THIRD STREET, 
_ PHILADELPHIA, PA. 


THE 


ELECTRICAL WORLD, 


AN ILLUSTRATED WEEKLY REVIEW 


of Qurrent Progress in Electricity and its 
Practical Applications. 





TERMS OF SUBSCRIPTION, 
Invariably in advance : 

One Copy, 1 year, Postage Prepaid, $2.00. 
Six Months, $1.00; 
Three Months, 50c. 

Clubs of 5 or more yearly subscriptions 
#1.50 each. 

A Copy for a year FREE to the getter-up of a 


club of 10 at the specia] $1.50 rate. 





No one who desires to keep abreast of the won- 
derful activity in Electrical Discovery and 
Invention that characterizes our time should be 
without it. 

The Postage to any part of the United States 
or the Dominion of Canada is always prepaid 


by the publisher, and addresses are changed as 


often as desired, without extra expense. 

To foreign countries in the Universal Postal 
Union—which includes Newfoundland, England, 
France, Germany, Australia, etc.—the subscrip- 
tion price, postage prepaid, is $3.00 per annum, 

Remit by post office order, draft, registered 
U. 8. postage stamps taken. 
Address communications and make orders 


letter or express. 


payable to 
W. J. JOHNSTON, Publisher, 


No. 9 MURRAY ST., NEW VORK, 


THE OPERATOR 


A JOURNAL OF 
Telegraphic Literature, News 


and Miscellaneous 


Reading. 


PUBLISHED ON 


THE lst AND 15th OF EACH MONTH. 


SUBSCRIPTION, IN ADVANCE, 


ONE DOLLAR A YEAR. 


Postage Prepaid to any part of the United | $2.50; Premium Key, Separate Base, $1.75; Premium Apparatus, 


States or Canada. 


To Foreign Countries the Subscription, Post- 
AGE PREPAID, is $1.50 a Year. 


W. J. JOHNSTON, PUBLISHER, 


9 MURRAY ST., NEW YORK. 





LECLANCHE “J©rism” BATTERY 


—THE-—— 


GREAT 7 ELEPHONE Battery, 


THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD! 


No Genui ithout th Pri Carbon 
vere ede fenk °° PILECLECLANCHE °°", 222, 


+ ADOPTED BY ALL THE |’ ELEPHONE COMPANIES. *« 


Over 500,000 cells now in use in the United States and 1,000,000 in Europe. 


beware of Infringements and Cheap [mitations. 
. 7. 0 &educed to $1.65 Per Cell, 






Head, Jar 


Special Discounts for Quantities of 100 Cells and upward, 


/ 
THE LECLANCHE BATTERY CoO., 
149 WEST 18th STREET, NEW YORK. 
vr, L. G, TILLOTSON & CO., General Agents, 


“Prism Battery” Complete. 5 & 7 Dey Street, New York. 


RAM 


MANUFACTURERS OF 
PATENT 


Telegraph vine | 


To Government Specifications. 
BEST REFINED 


Telephone Wire, 


FENCING WIRE, 


SUBMARINE CABLE WIRE | 


Strand & Stay Wire, 


AND 
Galvanized Binding Wire. en 


Correspondence solicited from [peed 
American Telegraph, Telephone, 
Raiiway and other companies, also 
coutractors, etc., using quantities of 





DEN. CAMM &Co 






























"BERCMANN a "CO. 


Have now succeeded in supplying what has till now been the GREAT DESIDERATUM in Telephone and all open- 
circuit work, This Battery is not only 


The Simplest, Cleanest, Most Economical and Most Durable of All, 
but it overcomes all the existing defects of the Leclanché and other forms hitherto employed. 


It is Small, Neat, Compact and very Portable, Hermetically Sealed, and Guaranteed to form 
no Gases. On this account it requires hardly any attention. 


IT WILL LAST MORE THAN TWICE AS LONG as any other. IT IS CHEAPER than any other. 


PRICE, $1.00, COMPLETE. 


Samples sent to dealers and telephone exchanges on application. Send for circular. Discount to dealers. 


BERGMANN & CoO., 


ELECTRICAL WORKS, 
292 to 298 Avenue B, corner Seventeenth Street, New York. 





Loight, 


Diam eter. Tr 83g inc inches. 











| pure Naina elsowhere, 


PREMIUM APPARATUS. —_ ONLY $5.00. 


NOT THE CHEAPEST, BUT GUARANTEED THE BEST. 


| = 
a 



















The PREMIUM APPARATUS AND OUTFIT 
comprises the famous ‘‘NEW GIANT 
SOUNDER PERFECTED,” and the ‘““‘NEW 
CURVED KEY,” placed upon a splendidly 
polished base, with a cell of Callaud Bat- 
tery, Chemicals, Office Wire, etc., for $5, 
when the money accompanies the order. 





“es 





Im ¢-v 
i \ 
4 in 


Ti 





These instruments are the exact size and 
Eform of those upon which we received the 
Enighest award at the late Centennial Ex- 
Enibition over all competitors. Everything 
~ reliable, and so guaranteed, or money 
refunded. 





Since the introduction of the ‘‘ Premium 
Instruments we have sold thousands of them, 
and in every instance they have given entire 
satisfaction, whether used for home prac- 
tice or for actual work on lines from 1 to 
20 miles in length. 


| 


“LARK SE 


PRICE, COMPLETE OUTFIT, $5.00. INSTRUMENT WITHOUT BATTERY, $4.20. 
Instrument wound with finer wires for lines of one to 15 miles, $5.003 Cell of Battery, Complete, 80 cents: Premium Sounder, SeparateBase 
Key and Sounder entirely Nickel plated without battery, $5.20 
Complete Nickel-plaved Instrument, with battery and outfit, $6.00 3 Sounder, Separate Base, $3.25; Key, $2.00. Money in advance. 
Instruments without battery, sent by mail. 55 cents extra. Battery jars cannot be sent by mail. All orders will receive our prompt and careful 
attention. To prevent delay in shipment, full shipping instructions with town, county and State should be given. Remittances should be 
made by P. UO. money order, registered jetter, -draft or express, which will insure safe delivery. Send for catalogues and circulars before 


TARTS & CARTER, 


MANUFACTURERS OF TELEGRAPH INSTRUMENTS AND SUPPLIES, 
No. 114 South Second Street, Philadelphia. 


| 
| 
| 
} 
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CHICAGO, 


WESTERN ELECTRIC COMPANY. 


Telegraph Instruments and Supplies, Hotel and House Annunciators, Burglar Alarms and Call Bells, Electro-Mercurial 


Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, Telephone Exchange Switch Boards, etc. 


APPARATUS OF EVERY DESCRIPTION. 


AND AERIAL CABLES, AND TELEPHONE 


UNDERGROUND 


te A 


SOLICITE 


_ 
4 


NCE 


SPONDE 


_ 
4 


CORRE 








THE ANSONIA 


BRASS & COPPER C0, 


MANUFACTURERS OF 


Pare Electric Copper Wire, 


For Magnets, Telephones, Electric Lights, 
&e. 


PALMER WIRE 60, 


PALMER, MASS. 





With H. Splitdorf’s Patented Liquid Insula- 
tion, covered with Cotton or Silk. 


TELEGRAPH 


TELEPHONE 
Wir EB, 


As 





LINE WIRE. 
FIREPROOF HOUSE AND OFFICE WIRE FOR 
IN-DOOR USE IN ELECTRIC LIGHTING. 
Wrought Metal Gengs, for Annunciators, 

Telephones, &c. 


ZINO RODS, BATTERY COPPER, &. 
No. 19 and 21 Cliff St.,.NEW YORK 


Good as the best. 
taken in its manufacture. 


Special care 





Write us for prices before ordering elsewhere. 





ELECTRIC ILLUMINATION 


Quarto, 906 Pages, 833 Lllustrations. 


Cloth. Price $7.50. 
Address, 


W. J. JOHNSTON, Publisher, 
No. 9 Murray St., New York. 


COMPLETE SETS OF 


MACHINERY 


FOR THE MANUFACTURE OF 


Telegraph Cables. 


Wire Stranding Machines. 

Complete sets of machinery for Purifying India 
Rubber and Gutta Percha, and Insulating Wire. 

Lapping Machines for covering Wire with Silk, 
Cotton, Flax, Hemp, Tape, etc. 


Thomas Barraclough & Co., Limited, 


8 KING STREET, 


Manchester, . England. 





LYMAN'S O. K, INSTRUMENTS 















. 7 : 
No. 2 O. «. Kry No. 20, K. SOUNDER. 


The above Key is a perfect working key, 

nd has pure platinum points. Finished 

Brass Lever and Rubber Knobs. Price, 
$1.45, C. O. D., subject te inspection. 

These are no Toy Instruments. We guarantee them to work well where any Key or Sounder 
will work. Both Key and Sounder lever are brass and nicely finished. 

The above Sounder and Key (either on one base or separate, as ordered), one full-sized Callaud 
battery, 1 lb. vitriol, 15 ft. office wire, ete., all nicely packed and sent C. O. D., $4.50, with 
privilege to examine before paying for them. 

If you want cheaper wmstruments, send 3 cent stamp, for our reduced price list. Will fill 
all orders the same day we receive them. Address, mentioning THE ELECTRICAL WORLD, 


A. B. LYMAN & CO., 
36 SOUTH WATER STREET, - - CLEVELAND, 0. 


THE AMERICAN BELL TELEPHONE COMPANY, 


W. H. FORBES, President. W. R. DRIVER, Treasurer. THEO. N. VAIL, General Manager 
This Company, owning the Original 
Seeews Patents of Alswander Graham Bell for the 
Electric Speaking Telephone, and other 
patents covering improvements upon the 
same, and controlling, except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
pany, the American Speaking Telephone 
Company, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now prepared to furnish, 
upon application, either directly or through 
any of its agents, Telephones of different 
styles, and applicable to a variety of uses. 
This company desires to arrange witb 
persons of responsibility for establishing 


District or Exchange Systems, 


in all unoccupied territory, similar to 
those now in operation in al! the principal 
cities in this country. 

Responsible and energetic persons are 
required to act as licensees for the pur- 
pose of establishing 


PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


rposes, for which instruments will be 
eased for a term of years at a nom nal 
rental. 

This Company will arrange for telep one 
lines between cities and towns where Ex- 
change systems already exist, in ord-r to 
afford facilities for personal communi- 
cation between subscribers or customers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 


Company, 
No. 95 Milk Street, Boston, Mass. 


rsons using Teleph t licensed by this Com are hereby respectfully notified that 
ire eaneoethen ae z, : ent, and will be prossouted accord- 


The above Sounder is warranted to work well 
where any sounder will. Price, $2.60, C. O. D.,with 
privilege to examine before paying for it. 








LINE 


























All 
they are liable to prosecution, and for damages for inf. 
ingly to the full extent of the le 





iW, 








W. T. HENLEY’S 
TELEGRAPH WORKS COMPANY 


(LIMITED), 


Telegraph Engineers and Oontractors 
Wire Drawers and Galvanizers. 
MANUFACTURERS OF 


Submarine, Subterranean and Aeria 
Cables ot every description, for Tele- 
graph, Telephone and Electric 
Light Purposes. 

Henley’s Patent Ozokerited Oore, 
Henley’s Patent Dynamo Machines 
and Electric Lamps. 
Estimates for any kind of cables or core fur- 
vished, OFFICE: 
8 Draper’s Gardens, Throgmorton Street, 
LONDON, ENGLAND. 
Works: North Woolwich. 
AGENTS IN THE UNITED STATES, 
Western Electric Co. New York Chicago. 


DA Y¥"’S 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOUVDYEAR DAY, 


OFFICE: 120 BROADWAY, NEW YORK. 
FACTORY : SEYMOUR, CONN. 


KrRITE INSULATION should be used on elec- 
trical conductors for any of the following 
purposes: 


Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 


or for any other operation which requires per- 
fect, indestructible and permanent insulation of 
electric wires. 

A large number of 


ANTI-INDUCTION KERITE TELEPHONE CABLES, 


some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommesded and indorsed by all 
leading men connected with telegraphy, tele- 
phony, and electric lighting. 

At the CENTENNIAL EXHIBITION at 
Philadelphia, Sir WILLIAM THOMSON, the emi- 
neat Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 
A DIPLOMA 


For ‘‘ Excellence of the Insulation and Dura- 
bility of the Insulator.” 


For Sale by all Dealers in Telegraphic 
Materials. 


CLARK B. HOTCHKISS, Gen. Agt. 








120 Broadway, New York, 
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HLECTRICAL BOOKS. 


{t@” Copies of any of the following books will be mailed to any address upon 
receipt of the price. Address 


WwW. J. JOHNSTON, Publisher, 
No. 9 Murray Street, New York. 





TELEPHONY. 


PRACTICAL INFORMATION FOR TELEPHONISTS. By T. D. Lockxwoop, Eleetrician, 
American Bell Telephone Company. 12mo, cloth. New York, 1882. $1.00. 


CONTENTS. 


Historical Sketch of Electricity from 600 B. C. to 1882 A. D.—Facts and Figures about the Speaking Tele- 
phone—How to Build a Short Telegraph or Telephone Line—The Earth and its Relation to Telephonic Systems 
of Communication—The Magneto Telephone ; What it is, How it is made, and How it should be handled—The 
Blake Transmitter—Disturbances Experienced on Telephone Lines—The Telephone Switch-Board—A Chrono- 
logical Sketch of the Magneto-Bell, and How to Become Acquainted with it—Telephone Transmitter Batteries— 
Lightning ; its Action upon Telephone Apparatus; How to prevent or reduce Troubles Arising therefrom—The 
Telephone Inspector—The Telephone Inspector ; his Daily Work—The Inspector on Detective Duty—The Daily 
Routine of the Telephone Inspector—Individual Calls for Telephone Lines—Telephone Wires versus Electric 
Light Wires—Electric Bell Construction—Housetop Lines, Pole Lines and Aérial Cables—Anticipations of Great 
Discoveries and Inventions. 


The chapters of which this book is composed were originally published in Taz Oprnraror, 


A very convenient and complete treatise on the electric light. The principles are defined 
in a manner devoid of technicalities, so as to render the book very valuable to the beginner. 
The history of the dynamo-electric machine and its development, from the Pixii to the 
Gramme machine, is also quitecomplete. The recent types of machine receive a full share of 
attention and the various styles of lamps are treated in full. 


ELECTRIC LIGHTING. Translated from the French of Lz Comre Tx. pv Moncet, by 
Rosert Rovriaper, B.Sc. Crown 8vo, cloth, 76 illustrations. London, 1882. $1.25. 


CONTENTS, 2 


General Considerations—Generators of Electric Light—Electric Lamps—Cost of Electric Lighting—A ppli- 


_ cations of Electric Light—Conclusion—Notes and Appendices. 


A translation of the work of this prolific writer on electrical subjects, published at Paris, in 
1880, under the title of ‘‘L’Eclairage Electrique,” to which the translator has added brief ac- 
counts of the apparatus connected with electric lighting which have been brought forth since the 
publication of the original edition, viz., Swan’s, Maxim’s, Edison’s, and Fox-Lane’s incandes- 
cent lamps, and the Faure secondary battery. To the student or the general reader who 
desires information free from abstruse technicalities, and at an insignificant cost, on a subject 
that is attracting general attention, this work, the original of which is one of a popular science 
series, can be recommended. The object held constantly in view by the author was to 
make the treatise thoroughly practical. The book is the cheapest one that aims to cover the 


| whole ground of electric lighting. 


where they were found so useful to practical telephone | 


men as to induce an imperative demand for their re-publication in the present convenient form. 
The book, while giving a mass of valuable information, such as could only be acquired by an 
extended practical experience with the telephone, is written in an easy, chatty style, which 
makes it entertaining reading. It isthe only book that contains a description of the Blake 
transmitter, now used almost universally throughout the United States. No one who has 


ELECTRIC LIGHTING AND ITS PRACTICAL APPLICATION; WITH RESULTS 
FROM EXISTING EXAMPLES, By J.N.Suoorsren. 8vo, cloth, 5 plates. London, 
1879. $2.00, 

CONTENTS. 


Historical and Descriptive—Electric Light Machines—Lamps and Regulators—Carbons ; Conducting Wires 


| —Motive Power—Luminous Intensity—A pplications ; Economic Results—Prospects of Electric Lighting. 


anything to do with telephones can fail to find in it something of interest or value; but itis 


particularly useful to the managers and employés of telephone exchanges, as it gives them 
valuable instruction about every detail of their work. 


THE TELEPHONE. An Account of the Phenomena of Electricity, Magnetism and Sound, 
as Involved in its Action; with Directions for Making a Speaking Telephone. By A. E. 
Dorsear. Second Edition. 18mo, cloth, 17 illustrations. Boston, 1883. 50c. 


CONTENTS. 


Electricity—Magnets—Tlie Galvanic Battery—-Other Means for Generating Electricity—What is Electricity? 
—Sound—Correlation—Reiss, Gray, Bell and Dolbear Telephones—How to Make a Telephone. 


A very interesting little volame, which clearly explains the fundamental principles of 
the telephone in an able manner. The first edition had a large sale, and the demand for the 
book still continuing, a seeond edition has just been issued at a reduced price. 


THE TELEPHONE. A Lecture by Pror. Avexanpen Granam Bet, Delivered before the 
Society of Telegraph Engineers. 8vo, paper, 30 illustrations. London, 1870. 60c. 


This is a complete and concise account of the stages of experimentation gone through by 
Professor A. Graham Bell, before his researches resulted in one of the greatest triumphs of 
modern science. ® All who believe Bell to be the original inventor of the speaking telephone 
should have a copy of the work from which to quote. All who believe that he was not, should 
have one, so as to acquaint themselves with what can be advanced in support of the claims 
made for Bell. In fact, everybody interested in telephony should read it. 


THE TELEPHONE, THE MICROPHONE, AND THE PHONOGRAPH. By Count pv 
Moncet. Authorized Translation, with Additions and Corrections by the Author. 12mo, 
cloth, 70 illustrations. $1.25. 

CONTENTS, 

History of the Telephone—Musical Telephones—Speaking Telephones—Fundamental Principles of Bell 
Telephone—Battery Telephones—Modification of Bell Telephones—Experiments with the Telephone—Other Ex- 
periments with the Telephone—The Microphonc—A pplications of the Microphone—External Influence on Tele- 
phonic Transmissions—Establishment of ‘Telephone Station—Call-Bells and Alarums—Applications of the Tele- 
phone—Various Uses of the Telephone—The Phonograph—Uses of the Phonograph—Faber’s Speaking Machine 
—Appendix. * 


Count Du Moncel’s is one of the cheapest books in the market. In his accustomed easy 
and popular style the author discusses the speaking telephone. Beginning with the Reiss 
telephone, and giving due place to the musical telephones of Wray, Pollard and Garnier and 


Varley, and the well-known string telephone, or lovers’ telegraph, the magneto telephone of 
Bell is reached and fully described. Arter this tne respective claims Of Gray aud Dell are im- 


partially canvassed. The Bell telephone, with its thousand and one modifications, the bat- 
tery telephone and microphone, with the adaptations of both to oral communication, pass 
before the reader in turn, A chapter is devoted to disturbances which appear on telephone 
wires, and another to the phonograph. Those who can only afford one book on the telephone, 
should make a point of securing this one. 


THE SPEAKING TELEPHONE, ELECTRIC LIGHT, AND OTHER RECENT ELEC- 

TRICAL INVENTIONS, By Grorcz B. Prescorr. 8vo, cloth, 319 illustrations and 

1 plate. New York, 1879. $4.00. 

CONTENTS. 

The Speaking Telephone—Bell's Telephonic Researeches—The Telephone Abroad—History of the Production 
of Galvanic Musico—Gray's Telephonic Researches—Edison's Telephonic Researches—Electro-Harmonic Tele- 
graphy—Dolbear's Telephonic Researches—Improvements of Channing, Blake and others—The Talking Phono- 
graph —Quadruplex Telegraphy—Electric Call Bells—The Electric Light—Edison's Recent Telephonic and 
Acoustic Inyentions—Duplex Telegraphs, Electro-Magnets and Electric Time Service. 


This is a large and handsome work, the object of which is to furnish the public with a 
clear and accurate description of the more recent and useful improvements in electrical 
science, and especially to explain the principles of that marvelous production, the speaking 
telephone. The most interesting portion of the work, to most readers, is the history of the 
original telephonic researches of Bell, Gray and Edison, the account of each inventor's exper- 
iments being given in his own words. It contains also a very thorough description and 
explanation of the quadruplex telegraph, with numerous diagrams, showing how the wires 
are arranged, and gives excellent accounts of the Brush, Maxim, Jablochkoff, Thomson- 
Houston, and other systems of electric are lighting, with descriptions of the dynamos, etc, 
The illustrations throughout the work are very fine. 


: ELECTRIC LIGHTING. 


ELECTRIC LIGHT, ITS PRODUCTION AND ITS USE; EMBODYING PLAIN DI- 
RECTIONS FOR THE WORKING OF GALVANIC BATTERIES, ELECTRIC 
LAMPS AND DYNAMO-ELECTRIC MACHINES, By J. W. Unqunarr, 0.E. Edited 
by F. ©. Wess, M.I.0.E., ete. 8vo, cloth, 94 illustrations. London, 1880. $3.00. 


CONTENTS, 


Introduction—Voltaic Batteries—Thermo-Electric Batteries—Magneto-Electric Generators—Electro.Mag- 
ngtio Electric Machines—Dynamo-Electric Machines—General Observations on Machines—Electric Lamps and 
Candlee—M: ent of Electric Light—Mathematica! and Experimental Treatment of the Subject—A pplica: 
tion and Cost of the Electric Light. 





A handy little treatise, very valuable to the beginner. The author adopts a popular 
method of treating the subject and avoids technicalities as much as is compatible with the 
precision of the work. The history of the early efforts in this field is given, the apparatus 
being briefly described in each case. The notice of recent inventions, up to the date of 
print, is quite complete. The questions of power and of photometry form the subjects of 
very interesting and instructive details. 

USEFUL INFORMATION ON ELECTRIC LIGHTING. By Kuzmeworrn Hezpezs, 
M.S.T.E. Fourth Edition, Revised and Enlarged. Crown 8vo, cloth, 20 plates. Lon. 


don, 1883. e $1.75. 
CONTENTS. 


Production of Electricity—Voltaic Arc—Division of the Electric Light—Machines or Generators—Power 
required, and Motors—A pplication of the Electric Light—Choice of a System—Setting to Work—Cost of Work- 
ing— Measurement of Light and Current—Storage of Electricity and Transmission of Power—Electrical Measure 
ment of Work—Useful Memoranda. 


The first edition of this work met with so great a success as to encourage the issue of en- 
larged second and third editions, which have in turn been exhausted. A fourth edition, 
still further enlarged, has just been issued. 


ELECTRIC LIGHTING BY INCANDESCENCE, ANDITS APPLICATION TO IN- 
TERIOR ILLUMINATION. A Practical Treatise. By Wrmimm E. Sawyer. §8vo, 
cloth, 96 illustrations. New York, 1881, $2.50. 

CONTENTS. 

Introduction—Generators of Electricity—Generators of the Gramme Type—Generators of the new Siemens 
Type—Incandeseent Lamps—Carbons for Incandescent Lighting—New Forms of Lamps—Preservation of Incan- 
descent Carhons—Division of Current and Light—Regulators and Switches—General Distribution—Commercial 
Aspects. 

This book is an indispensable addition to the libraries of all who desire to keep up to the 
age in the novelty of electric lighting. Its author neglects the arc light altogether, and gives 
his readers a graphic account of the generators employed in the production of the necessary 
currents; of those lamps which utilize the currents when generated; of the most advanta- 
geous circuit arrangements and apparatus, and of the best materials to use in lighting by 
incandescence. A historical sketch shows that the idea of electric lighting by incandes- 
cence is as old almost as telegraphy itself. The book is handsomely printed and copiously 
illustrated. Pa 


INCANDESCENT ELECTRIC LIGHTS, WITH PARTICULAR REFERENCE TO 
THE EDISON LAMPS AT THE PARIS EXHIBITION. To which is added The 
Economy of the Electric Light by Incandescence, by Jonn W. Howe; and On the Steadi- 
ness of the Electric Current, by C. W. Sremens, Illustrated. 18mo, boards. New York, 
1882. 50c. 


There is no book that contains more valuable information in the same space than this 
On the question of incandescent lights it must be considered the best authority at present 
accessible. The tables and data given help very much in analyzing facts and making com- 
parisons. The article by Mr. C. W. Siemens is especially valuable and interesting. It refers 
to a new method of exciting the field of dynamo-electric machines, which enables the cur- 
rent to maintain itself constant in the external circuit, no matter how great and rapid the 
variations of resistance may be.@ This method has come into use as a most valuable adjunct 
in the dynamos intended for incandescent lamps, where it enables any of the lamps to be put 
on and off at will without affecting the rest. For this reason this article is of great interest to 
every person interested in electric lighting. 


VARIOUS APPLICATIONS.' 


ELECTRO-MOTORS. A Treatise on the Means and Apparatus employed in the Transmis- 
sion of Electrical Energy and its conversion into Motive Power. By J. W. Urqumarr. 
12mo, cloth, illustrated. London, 1882. $3.00. 


CONTENTS. 

Introduction—On the Dynamical Nature of Electric Currents—Electrical Measurements—Electro-Magnetic 
Force—Klectro-Magnets and Armatures—Electric Accumulators or Magazines—The Construction and Efficiency 
of Electro-Motive Machines—Electric Railways—Minor Applications of Electro-Motive Energy—Fragmentary 
Information. 

Undoubtedly the best motors are to be studied from the best generators, since it has 
been proved that they are mutually reversible ; but there are many cases where a motor of a 
special form and kind is required in order to adapt it to special circumstances and condi- 
tions. From this point of view Mr. Urquhart’s book fills a void, being the only book on the 
subject. It contains much interesting and useful information regarding the use of electro- 
motors industrially, and makes a desirable little book. 


ELECTRIC TRANSMISSION OF POWER; ITS PRESENT POSITION AND ADVAN. 
TAGES. By Pacer Hices, LL.D., D.Se. Crown 8vo, cloth, 21 illustrations. London, 


1879. $1.20 
CONTENTS. 


Dynamo-Klectric Machines—The Gramme Machine—The Brush Machine~The Wallace-Farmer and Sie 
meus’ Machines—Efficiency of Dynamo-Electric Machines—Practicability of Transmission of Power by Electricity 
~—Efficiency of Coupled Machines—Comparative Efficiency of Various Machines~-Other Theoretical Considera- 
tions—Conclusions. Q 

@ Treats of a new and growing application of electricity, and one destined to become of 
great industrial importance, The writer discusses impartially the efficiency of the various 
dynamos for the transmission of power, having no system of his own to advocate, 
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TELEGRAPH AND TELEPHONE 
POLES. 
65,000 25 to 60 feet, No. | Quality. 


These Poles are Live Timber, well seasoned, 
and in every way desirable. Deliverable on line 
of F. & P. M., Mack. Div. M.C., P. O. & Pt. 
Austin Railroads. 

Electric Light, Railroad, Telegraph and Tele- 
phone Companies supplied. Prompt delivery. 


HENRY C. RIPLEY 


EAST SAGINAW, MICH. 


PINS AND BRACKETS. 


We are now prepared to furnish 
Pins, Plain, at $10 per thousand. 


Pins, Painted, $11 


Brackets Plain, $13 per thousand. 
Brackets, Painted, $15 perthousand. 


BEST QUALITY OF OAK. 


SPECIAL REDUCTION ON LARGE ORDERS. 
L. B. HARRIS, 


Manchester, N. 


CEDAR TELEGRAPH POLES, 


POLES FOR TELEPHONE LINES AND 





per thousand 


H. 





LIGHT 


LONG POLES FOR CITY USE CON- 
STANTLY ON HAND. 


50,000 Split Cedar Posts on Hand Ready 


for Immediate Delivery. 


BROWNLEE & CO., 
Detroit. Mich. 


WHITE CEDAR 


TELEGRAPH and TELEPHONE 
POLES AND CROSS ARMS. 


We are prepared to furnish White Cedar Poles 
and Pine and Spruce Cross Arms, all lengths and 
sizes, and in any quantity, delivered on cars or 
at any point in New England at short notice. 

Contracts taken for the building and equip. 
ping of telegraph and telephone lines anywhere 
in New England. 

Correspondence solicited. 


BARNES & SNOW, 
P. O. Box 493, BANGOR, ME. 








ENGLISH 


Patent ( Office. 
H, GARDNER, 


166 Fleet St., 
London. 
Successor to 


Messrs. Robertson, Broo- 
man & CO, 


Gives prompt person- 
al attention, and ob- 
tains Patents for In- 
ventions, Protection 
for Trade Marks, etc., 
at fixe : and moderate 
charges. Pamphlet of 
costs gratis. 





Thirty years’ practi- 
cal experience, 


Provisional Protection, £8 


J. H. LONGSTREET, 


No. 9 Barclay Street, 
NEW YORK, 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, 


Telephone and Telegraph Supplies 
OF EVERY DESGRIPTION, 


ANNUNCIATORS AND BURGLAR 


ALARM APPARATUS, BATTERIES 
AND BATTERY MATERIAL. 


Telegraph Instruments for Rail- 
road Use a Specialty, 








CHARLES WILLIAMS. JR. 


(ESTABLISHED IN 1856) 


109 Court Street, Boston, Mass., 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE C0, 





Magneto, Crank awd Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Exchanges, Annuaciators, etc. 


Telegraph and Electrical Instruments, 
Batteries, Wire, Insulators, and _ ele- 
phone Supplies of every Description. 





a. 
i tH] E 
Wo hae L 


hee 


(Formerly EUGENE F. PHILLIPS), 
MANUFACTURERS OF 
PATENT FINISHED 


INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 
Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunoiator Wire, Lead-Encased 
Wire; Anti-Induction Aerial and Underground Cables, 


etc., etc. 
Office and Factory, 67 Stewart Street, Providence, R. I. 
UGENE F. PHILLIPS, President. W. H. SAWYER, Secretary ana Electriciac 








THE 


TROPICAL AMERICAN 
TELEPHONE CO. 


(LIMITED), 


Assignee of 


Professor Alexander Graham Bell, 


Francis Blake, Watson, Andres, 
Roosevelt, Fuller, et al., 


IN 


Central aud South America, 
West Indies aud Mexico. 


Controls the Exportation from the United 
States of all 


BELL TELEPHONES, 
BLAKE TRANSMITTERS, 


And other 
PATENTED TELEPHONIC APPARATUS 
and SUPPLIES. 


All Applications for Territory or Orders for 
Instruments and Apparatus FOR EXPORT 
should be addressed to the Executive Office 
of the 


TROPICAL AMERICAN 
TELEPHONE COMPANY, Limited, 


No. 95 MILK ST., BOSTON, MASS., 





U.S’ A. 





GUTTA-PERCHA WORKS. 


ESTABLISHED IN 1847. 


SAMUEL BOARDMAN, Agent. 


THE BISHOP ee 





Original and only Manufacturers in North 





PURE GUTTA-PERCHA INSULATED, ‘i 


AERIAL TELEGRAPH, TELEPHONE AND 
ELECTRICAL WIKKS AND UADUES or 


EVERY DESCRIPTION. 


Sole Licensees under the Simpson patent for 
the manufacture of Gutta-Percha Insulated 
Wires. Have constantly on hand 
and make to order 


GUTTA-PERCHA AND BALATA  INSU- 
LATED WIRES FOR ALL ELEC- 
TRICAL PURPOSES, MARKS’ 
COMPOUND INSULATED 
WIRES, 


FOR OFFICE, AERIAL, UNDERGROUND 
AND BATTERY USES. 


any 


SIZE OVER ALL, 744 X 414 INCHES. 


PATENTED. 


THE BEST 


OPEN CIRCUIT BATTERY 


in every respect, without any question, 
SUPPLANTING ALL OTHERS 


With its introduction, vaca! f Trouble and 
Battery Expense become things of the past, Asa 


TELEPHONE BATTERY, 


the LAW unquestionably excels all others. 
Now almost universally used by the Telephone 
Exchanges of the whole country. 

The materials used in its construction are the 
very best. Noacids. Noodors. Great recupe- 
rative power. Nothing to renew except the 
zinc and sal ammoniac; no porous cup, placque or 
prism. Fits the standard size battery-box. 

Send for Circular and Schedule of Prices, 

Single Cells, $1.25, 


animeitin céiiabieied eee: Manufactured and for sale by the 
LAW TELEGRAPH COMPANY 


Also, every variety of Compressed Electrical 
Cordage—Burglar Alarm, Call Bell and Annun- 
ciator Wires—Electric Light and Gas Lighting 
Wires and Cables—Silk, Cotton and Fibre-cov- 
ered Copper Magnet Wires and German Silver 
Resistance Wires—Medical, Switch and Tele- 
phone Cords—Flexibie Elevator Cables, ete., 
G. P. Sheet for Cable Splices, and every descrip- 
tion of pure 


GUTTA-PERCHA GOODS. 
OUR GOODS ARE FOR SALE BY 


L. G. TILLOTSON & CO., 
5 and 7 Dey Street, New York, 
Send for Catalogue. 








| 
W. W. MARKS, Supt., | 140 Fulton Street, New Vork. 


420, 422, 424, 426 East Twenty-fifth 8t., 
Office at the Works, NEW YORK CITY, Frank Suaw, Eng! — A, Cups, Mynager 
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For 50c. (in 
No two alike. 





TAME WOTICE, ues (THE BUTLER HARD RUBBER CO. 


HITING, 50 N 


ALP. FLEISCHMANN, | (6QRNELL UNIVERSITY 














The he OeletebradBly Artificial Legs and Arms, 


Pronounced 
FIRST BEST 
in U. 8, Gov- 
erament com- 
petitive ex- 
amination, 
Adopted by 
States of Vir- 

ginia, Geor- 

ia, South 

arolina and 
Louisiana, 
Recommend - 
ed by the most 
pet sur 
geons, 


iver oe pce Electrical Supplies, ‘Tiectrical Apparatus aud Supplies 


celled by none! Address for ill 
circular ELGIN TE 

Kane County, Iil., U $.A. L. G. Tillotson 
&Co., 5&7 ey St, Agents for New York, 


PLATINUM. 


JOHN H. MUERGGE, 
MANUFACTURER OF ALL KINDS OF 
Crucibles and Vessels. 


Wire, Foil and Sponge. 
Scraps purchased. 
No. 91 Liberty Street, New York. — 


MANUFACTURER OF 
COURSES IN 


Electrical Engineering, 
Mechanical Engineering, 


Civil Engineering 


EPAONE Co., Elgin EXPERIMENTS. 


| No. 27 rite’ Tenth St., Philadelphia, Pa. 
CATALOGUE FREE. 


33 Mercer St., New York. 
Manufacturers ot 


Sheet Rubber, Rods, Tubing, te, 


Plat RUBBER HOOK INSULATORS. | 
ate, | Key Knobs, Switch Handles, 


Magnet Covers, Magnet Heads, 








CHESTER & ea.: 


22 New Church St., N. Y. 
Formerly C. T. & J. N. Chester, 104 Centre St. 
Consulting Engineers and Electricians. amare en 


Window Tubes, with Heads, Special attention given to developing inven-| For the Untversiry Reaister, containing full 
Battery Cells, Battery Syringes, | tiovs and securing patents. Expert advice given: | statements regarding requirements for admission 
nd § every class of electro mechanical construction , . co 

And Specialties of any Required | attended to, and all ag = of electric supplies ee eee for special information, ‘apply 

Character. | furnished. P O. Box 2766 N. Y. : = 





and Architecture 


Zntrance Examinations Begin at 9 A. 
M., June 18 and Sept, 18, 1883. 

















Crutches 
a various 
prices. 


Send for 
Free Pamphlet. 
GEO. R. FULLEs, suo’r to Dr. D. BLY, Kochester, N.Y. 





WILMINGTON, DEL. NEW YORK. 


THE PATENT 





(A NITRO-GLYCERINE COMPOUND.) 
The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the 
safest to handle and transport under all conditions. 
Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds. 
For sale in all sections of the country by the authorized Agents of 
E. 1. DUPONT DE NEMOURS & CO LAFLIN & RAND POWDER C0., HAZARD POWDER CO 


Manufactured by the REPAUNO CHEMICAL CO., 


NEW YORK. 


— Walnut Street, Room G, 
ay P. O. Box 2,472, PHILADELPHIA, 





Telegraph & Light Section Hand Car. | 


| The Works of the Jno. A. ROEBLING 








Sons Co., at Trenton, N. J., have facil- 
ities for producing large quantities 
Telegraph Wire on short notice. The GJ 


Belgian system of rolling long lengths 


wire rods, and improved methods of 





galvanizing, were first introduced in the 





Our New ‘wo-mau Car, lately introduced on a | United States at these works. It insures 
number of Epromioces roads, is giving entire satis- 
faction. Full Descriptive ire ulars sent on applica- 


tion. the production of wire with few joints 





Sa 
W///7& 1/9 LIBERTY STE 


=cTRICAL 








SHEFFIELD VELOCIPEDE CAR CO., 


Sole Manufacturers, 
Three Rivers, Mich. 


and with a thick coating of zinc. 























ELECTRIC FANS, 


For private apartments, offices, dentists, dining-rooms, etc., where a change of air 
is wanted constantly. 

Prices, $35.00 and $25.00. Running .expense per hour, from one to two cents. Bat- 
tery (for constant use) requires attention but two or three times every 60 or 70 hours. 


This is the only power that can be run from a few minutes up to 


= chines, 


days at a time almost without attention. 
All kinds of experimental work promptly attended to. 





SEWING-MACHINE ATTACHMENTS. illustrated catalogue. 


$40.00. Send stamp for 


DOUBLE INDUCTION 

Motor, with Battery and 
= Complete Outfit for 
FAMILY Sewing-ma- 


Watchmakers’ 


THE AUTOMATIC BATTERY 








121 South Third Street, Philadelphia, Pa. 


THE ELECTRO-DYNAMIC COMPANY, OF PHILADELPHIA, 
19 East Fifteenth Street, New York. 











MACNETO AND BATTERY 


We have a large number of second-hand Magneto Bells, without the Telephone 
switch or connections, for sale at extremely low prices. 

These bells are admirably adapted for Stable, Hotel, Restaurant and many 
other purposes where a call bell of any sort would be of service for signaling or 
summoning all kinds of employés, servants, etc. 

They wil ring on any length of line ‘and give a clear and distinct sound. 
THE GREAT ADVANTAGE in using such an instrument is, YOU CAN 
SIGNAL BACK, 


NO BATTERY I$ REQUIRED. 


No Skill Necessary to Set up or Operate Them, J 
and Always Reliable. , 
PRICE, $4 EACH. DISCOUNT ON LARGE LOTS. 


DAVIS & WATTS, Baltimore, 


Manufacturers and Dealers in all kinds of 


ELECTRICAL AND TELEPHONE INSTRUMENTS AND SUPPLIES. 
QUOTATIONS PROMPTLY AND CHEERFULLY FURNISHED. 





MGNAL DELLS, 


We have a lot of these very handsome altered Telephone 


Bells, and will sell them at less than cost of manufacture. 


They are wound to 30 ohms resistance; silk.covered wire 
nickel-plated bell, 314 inches diameter, and working parts 
® covered with nickel-plate case. 

BPICO, VIDTACOPY . 02002 cccccvees eink acedi $1.75 each. 

me ORG CONDI: f. hs cc's obi dntdoe™ 1.60 * 


I WORTH TWO ORDINARY BOX BELLS AT TWICE 
THE PRICE. 


Md.., 
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